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MANAGING BOVINE TUBERCULOSIS IN WHITE-TAILED DEER IN NORTHWESTERN
MINNESOTA: A 2007 PROGRESS REPORT

Michelle Carstensen', David Pauly, Michael DonCarlos, and Lou Cornicelli
SUMMARY OF FINDINGS

Bovine tuberculosis (TB), first discovered in 2005, has now been found in 11 cattle
operations in northwestern Minnesota. To date, all of the infected cattle herds have been
depopulated and the Board of Animal Health (BAH) has continued an investigation of herds in
the area as well as conducted a statewide surveillance effort. The strain has been identified as
one that is consistent with bovine TB found in cattle in the southwestern United States and
Mexico. In November 2007, the Minnesota Department of Natural Resources (MNDNR)
conducted bovine TB surveillance of hunter-harvested white-tailed deer (Odocoileus virginianus)
within a 15-mile radius of the infected farms. Results indicated that 5 of the 1,085 deer tested
positive for bovine TB; estimated disease prevalence of 0.46% (SE=0.2%). All infected deer
were harvested within 5 miles of Skime, Minnesota, which is in close proximity to 7 of the
infected livestock operations. In response to additional deer found infected with bovine TB
since 2005, the MNDNR also conducted a targeted deer removal operation during winter 2007,
using sharpshooters from the United States Department of Agriculture (USDA) Wildlife Services.
An additional 488 deer were removed through this project, yielding 6 more cases of infected
deer. Further, a recreational feeding ban, covering 4,000 mi® in northwestern MN, was instituted
in November 2006 to help reduce the risk of deer to deer transmission of the disease and
enforcement officers have been working to stop illegal feeding activities. Also, in 2006, the
Minnesota State Legislature passed an initiative that allocated $54,000 to deer-proof fencing
materials for livestock producers within 5 miles of a previously infected farm; MNDNR erected
15 fences on 11 cattle premises during summer 2007. The findings of additional infection in
cattle herds as well as the deer has resulted in the downgrading of Minnesota’s bovine TB
status to “modified accredited”, which has increasing testing requirement for cattle statewide.
The MNDNR will continue to conduct hunter-harvested surveillance in fall 2008 to monitor
infection in the local deer population, and consider the continuation of aggressive management
actions (e.g., sharpshooting deer in key locations) to address concerns of deer becoming a
potential disease reservoir.

INTRODUCTION

Bovine tuberculosis is an infectious disease that is caused by the bacterium
Mycobacterium bovis (M. bovis). Bovine TB primarily affects cattle, however, other animals may
become infected. Bovine TB was first discovered in 5 cattle operations in northwestern
Minnesota in 2005. Since that time, 2 additional herds were found infected in 2006, and 4 more
in 2007; resulting in further reduction of the state’s bovine TB accreditation to modified
accredited in early 2008. To date, 18 wild deer have been found infected with the disease in
northwestern MN. Although bovine TB was once relatively common in U.S cattle, it has
historically been a very rare disease in wild deer. Prior to 1994, only 8 wild white-tailed and mule
deer (Odocoileus hemionus) had been reported with bovine TB in North America. In 1995,
bovine TB was detected in wild deer in Michigan. Though deer in Michigan do serve as a
reservoir of bovine TB, conditions in northwestern Minnesota are different. Minnesota has no
history of tuberculosis infection in deer or other wildlife, and the M. bovis strain isolated from the
infected Minnesota herd does not match that found in Michigan. Also, there are much lower
deer densities in the area of the infected herds than in the affected areas of Michigan. Further,
unlike Michigan, Minnesota does not allow baiting, which artificially congregates deer and
increases the likelihood of disease transmission.

" Corresponding author e-mail: michelle.carstensen@dnr.state.mn.us



Bovine TB is a progressive, chronic disease. It is spread primarily through the exchange
of respiratory secretions between infected and uninfected animals. This transmission usually
happens when animals are in close contact with each other. Animals may also become infected
with bovine TB by ingesting the bacteria from eating contaminated feed. It can take months to
years from time of infection to the development of clinical signs. The lymph nodes in the
animal’s head usually show infection first and as the disease progresses, lesions (yellow or tan,
pea-sized nodules) will begin to develop on the surface of the lungs and chest cavity. In
severely infected deer, lesions can usually be found throughout the animal’s entire body.
Hunters do not always readily recognize small lesions in deer, as they may not be visible when
field dressing deer. In fact, most infected deer appear healthy. In Michigan, only 42% of the
bovine TB positive deer had lesions in the chest cavity or lungs that would be recognized as
unusual by most deer hunters. While it is possible to transmit bovine TB from animals to
people, the likelihood is extremely rare. Most human tuberculosis is caused by the bacteria M.
tuberculosis, which is spread from person to person and rarely infects animals.

METHODS

A fall Surveillance Zone was developed that encompassed a 15-mile radius around
Skime, Salol, and Grygla, Minnesota centering on the locations of the infected livestock
operations (Figure 1). A sampling goal was determined to ensure 95% confidence of detecting
the disease if prevalent in >1% of the deer population. Given the large geographic area and
abundance of deer, the goal was to collect approximately 1,000 samples from hunter-harvested
deer within the Surveillance Zone.

At the registration stations, hunters were asked to voluntarily submit lymph node (LN)
samples for bovine TB testing. Hunter information was recorded, including the hunter’'s name,
address, telephone number, MNDNR number, and location of kill. Maps were provided to assist
the hunters in identifying the location (Township, Range, Section, and Quarter-section) of the
kill. Cooperating hunters were entered into a gun raffle and given a Cooperator’s patch.

Tissue collection procedures included a visual inspection of the chest cavity of the
hunter-killed deer. Six cranial Lens (parotid, submandibular, and retropharyngeal) were visually
inspected for presence of lesions and extracted for further testing. Samples were submitted to
the Veterinary Diagnostic Laboratory (VDL) at the University of Minnesota for histological
examination and acid-fast staining. All samples were then pooled in groups of 5 and sent to the
National Veterinary Services Laboratories (NVSL) in Ames, IA for culture. Any suspect
carcasses (e.g., obvious lesions in chest cavity or head) were confiscated at the registration
stations and the hunter was issued a replacement deer license at no charge. Suspect
carcasses were transported in their entirety to the VDL for further testing.

Additionally, MNDNR implemented efforts to further reduce deer numbers in the post-
hunting season in the bovine 140-mi? TB-infected Core Area, through the use of sharpshooters.
During winter 2006-2007, sharpshooter-harvested deer were transported intact to a central
processing facility at Thief Lake Wildlife Management Area. Sample collection and handling
was similar to that described above. Carcasses were salvaged for venison and available to the
public.

Prior to the start of the winter 2006-2007 sharpshooting effort, MNDNR conducted an
aerial survey of the bovine TB Management Zone and Core Area to assess deer numbers and
distribution (Figure 2). This information was used to guide sharpshooting activities and estimate
the percentage of deer removed from the area.

RESULTS AND DISCUSSION

In winter 2006-2007, we collected 488 samples from sharpshooter-harvested deer in the
bovine TB Core Area (Figure 3). This included 219 adult (>2.5 years old) females, 30 adult
males, 38 yearling (1.5 years old) females, 34 yearling males, 82 female fawns (0.5 year old),
and 85 male fawns. We identified 6 deer as “suspects,” meaning they had obvious lesions in



the lungs or chest cavity that were consistent with clinical signs of bovine TB. All of these deer
were shot in the same general location in the southwestern part of the Core Area, which is a
traditional deer-wintering area on state land. It is unknown whether these suspects are
migratory deer and moved into this wintering area from their spring-summer-fall ranges
elsewhere in the Core Area, or are resident deer. Given the population estimate of 923 + 150
deer within the Core Area, we have removed approximately 42-63% of this deer population.
Lastly, deer that were removed through this project were salvaged for venison. Thief Lake staff
distributed 451 deer to interested folks from the local area as well as greater distances,
including the Twin Cities.

In fall 2007, we collected 1,085 samples from hunter-harvested deer; this includes 4
whole carcasses that were confiscated from hunters due to the presence of suspicious lesions
in the chest cavity or lymph nodes. All of these deer were confirmed positive for the disease by
NVSL. An additional positive deer was detected that did not have obvious lesions in the chest
cavity, but was part of a pool of 5 deer that were cultured positive for M. bovis. Upon re-
examination of the lymph nodes from these 5 individual deer, microscopic lesions were found in
one set of lymph nodes, and this deer was confirmed positive upon reculture. All 5 confirmed
TB-positive deer were harvested approximately 5 miles from Skime, Minnesota (Figure 4). The
apparent prevalence of this disease (0.46 £ 0.2%) and the geographic distribution of infected
deer remain unchanged from the previous 2 years. The strain of bovine TB from the infected
deer matched the strain isolated from the infected cattle herds in the Surveillance Zone and was
consistent with bovine TB strains commonly found in the southwestern U.S. and Mexico.

The proximity of the infected deer to infected cattle herds, the strain type, and the fact
that disease prevalence (<0.5%) is low, supports our theory that this disease spilled-over from
cattle to wild deer in this area of the state. To date, we have sampled 3,085 deer in the bovine
TB Surveillance Zone since 2005, and a total of 18 confirmed culture-positive deer. Further, all
deer found infected to date would have been alive in 2005, when the initial detection of bovine
TB in cattle occurred.

In November 2006, a ban on recreational feeding of deer and elk was instituted over a
4,000mi? area to help reduce the risk of disease transmission among deer and between deer
and livestock (Figure 5). During a February 2007 enforcement flight, 29 illegal feeding sites
were identified on 22 properties within the Bovine TB Management Zone; enforcement officers
investigated all cases and illegal activities were stopped. Enforcement officers continue to
enforce this rule and compliance is thought to be very high within the Bovine TB Management
Zone.

Further, the Minnesota State Legislature passed a $54,000 funding initiative in 2006 that
increased the amount of deer-proof fencing materials that can be provided by the MNDNR to
cattle producers within 5 miles of a bovine TB-infected herd. The intent of this legislation is to
protect stored feed from deer depredation and reduce the risk of deer to deer or deer to cattle
transmission of the disease. The program allowed for up to $5,000 of deer-proof fencing
materials per qualified livestock producer. During the summer of 2007, MNDNR erected 15
deer-proof fences on 11 cattle premises.

The presence of bovine TB in additional cattle herds and wild deer in Minnesota has led
the USDA to further demote the state’s bovine TB status from “modified accredited advanced” to
“‘modified accredited”; resulting in mandatory testing of cattle and restrictions on cattle
movements statewide. As part of the requirements to regain TB-Free accreditation, USDA
required BAH to test 1,500 cattle herds statewide for the disease. By the end of 2007, BAH had
completed this requirement, testing 1,596 herds, and did not find infection outside the endemic
area in northwestern Minnesota. The MNDNR is committed to assisting the BAH in regaining
Minnesota’s TB-Free status as soon as possible. To accomplish this, the MNDNR will continue
to conduct surveillance in 2008 and beyond.
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Aerial Survey of Deer
in the Core Area of
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Figure 2. Results of aerial white-tailed deer survey of the bovine TB Core Area in February 2007.
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Locations of New Cases of Bovine TB in 2007
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Figure 4. Locations of white-tailed deer sampled for bovine tuberculosis in the Surveillance
Zone in northwestern Minnesota, fall 2006. Deer found infected with the disease in 2007 are
noted with large green circles, and black crosses correspond to infected deer from 2005-2006.



NW MN Deer and Elk Feeding Ban
I y
" ]
1 Lakeof: N
! the Woods '.‘
i i .I
I 3 1
I 5
aster | &
I
. i L
La:;ettson Co | TwoRiverR Badger 1 = _ A5RoosEvelt
Bronsan i i} [T 4 I
I = L N
h . i Greenbush i E s
! | | .
[ L 1 " =
Karlstad | B L \ | h
______ — Skime | 3 Beltrami | I
& e, LS : 7 |
Strandquist Thief | | | SIISI:(T;S? s EF :
] Middle Lake .' | | o i
River : | i ¥ i
Marshall Co: | | | I[
r L JEtE T S . .
Holt & Grygla {l
»i\‘-"\' I| 1
s | ! Koochiching Co
[T T e e e —— ——— e i ;
1 Thief Goodridge .|' !
! River ’ Upper Red Lake i
i| Falls )?"r/f.; | RED ppertied Lake ll
t e : I
"| Penningtan Co. . ! _CEn:amr Co, LAKE ]
) = T e . L
S AT e — ; / RESERVATIGN i
I r A b
il ;_Rekd Pl ey I:-~—— - ( Lower Red Lake Kellihar
| BXE ned Lake Co. i i ¥ ; =
Rokigo, ] TAIE a— | = '
= | Brooks Oklt:ae ] . ! “““““““““
I
rookston 1 1/ || Gully | Clearwaler Co |. Beltrami Co. J tasca Co.
0 10 20 30 40 Q.. A
iles v
F ) O 1
Verview
Legend
Map
Deer and Elk _e— Roads
Feeding Prohibited ~ [.| County Borders
_ Federal Hwy.
Red Lake Reservation Lakes State Hwy
[ | state Forest - Major Rivers ~@- County Road

Deer and Elk Feeding Ban Boundary Description
Beginning at State Trunk Highway (STH) 89 and the Canadian border; thence along the Canadian border to longitudinal point 95
degrees, 9 minutes, 11 seconds; thence due south to the shore of Lake of the Woods; thence along the shore of Lake of the Woods
to County Road (CR) 17, thence along CR 17 to STH 11, thence along STH 11 to STH 72, thence along STH 72 to the north shore
of Upper Red Lake; thence along the north shore of Upper Red Lake to the boundary of the Red Lake Indian Reservation; thence
along the boundary of the Red Lake Indian Reservation to STH 89; thence along STH 89 to STH 1, thence south along STH 1 to the
Clearwater County line; thence along the Clearwater County line to the Pennington County line; thence due west to the intersection of
CR 27 and CR 3; thence along CR 3 to CR 24, thence along CR 24 to STH 1; thence along STH 1 to STH 32; thence along STH 32 to
8TH 11; thence along STH 11to STH 89; thence along STH 88 to the point of beginning.
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banned in November 2006, as a preventative measure to reduce risk of disease transmission.
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SURVEILLANCE FOR HIGHLY PATHOGENIC AVIAN INFLUENZA IN MINNESOTA’S
WATERFOWL

Michelle Carstensen' and Michael DonCarlos
SUMMARY OF FINDINGS

As part of a national strategy for early detection of highly pathogenic avian influenza
(HPAI) in North America, Minnesota Department of Natural Resources (MNDNR) and the United
States Department of Agriculture (USDA) conducted surveillance for the virus in waterfowl in the
state. A combined total of 1,558 birds were sampled for HPAI in Minnesota during 2007.
Testing did not result in any positive cases of HPAI, especially the Asian strain of subtype
H5N1, however numerous duck species (n=7) did test positive for a low pathogenic strain of
avian influenza with the subtype H5 or N1. Approximately 95,843 wild birds were sampled
throughout the United States in 2007, and no positive cases of HPAI were detected. It is likely
that Minnesota will continue surveillance for the virus in the state’s waterfowl next year, in
cooperation with the Mississippi Flyway, Council of the U.S. Fish and Wildlife Service, and the
USDA.

INTRODUCTION

Recent worldwide attention on the spread of a highly pathogenic strain of avian
influenza, subtype H5N1, from Asia to Europe and Africa in 2006 has led to the development of
a coordinated National Strategic Plan for early detection of HPAI-H5N1 introduction into North
America by wild birds. Although movements of domestic poultry or contaminated poultry
products, both legally and illegally, are believed to be the major driving force in the spread of
HPAI-H5N1, migratory birds are thought to be a contributing factor.

This national plan outlined a surveillance strategy that targeted sampling of wild birds
species in North America that have the highest risk of being exposed to or infected with HPAI-
H5N1 because of their migratory movement patterns. Currently, these include birds that
migrate directly between Asia and North America, birds that may be in contact with species from
areas in Asia with reported outbreaks, or birds that are known to be reservoirs of Al. A step-
down plan was developed by the Mississippi Flyway Council in 2006 identifying Minnesota as a
key flyway state needed to participate in regional sampling for early detection of HPAI-H5N1 in
migratory ducks, geese, and shorebirds.

In June 2007, the MNDNR entered into a $100,000 cooperative agreement with the
United States Department of Agriculture’s Wildlife Services (USDA-WS) to sample 750 wild
birds (either live-caught or hunter-harvested) in Minnesota for HPAI-H5N1 during 2007. In
addition to the 750 samples to be collected by MNDNR, USDA-WS was also planning to collect
a similar number of samples in the state during the same period. Bird species that were
targeted include those listed as priority species in the National Strategic Plan or approved for
sampling in Minnesota by the Mississippi Flyway Council.

Avian influenza is a viral infection that occurs naturally in wild birds, especially waterfowl,
gulls, and shorebirds. It is caused by type A influenza viruses that have 2 important surface
antigens, hemagglutinin (H) and nuraminidase (N), that give rise to 144 possible virus subtypes.
Influenza viruses vary widely in pathogenicity and ability to spread among birds. The
emergence of an Asian strain HP-H5N1 virus in 1996 and subsequent spread of the virus in
Asia, Africa, and Europe has killed thousands of wild birds and millions of domestic poultry. In
1997, HP-H5N1 became zoonotic in Hong Kong and to-date has infected at least 380 humans
in Eurasia and Africa, resulting in over 240 deaths.

! Corresponding author e-mail: michelle.carstensen@dnr.state.mn.us
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METHODS

The MNDNR planned to sample 125 common goldeneye (Bucephala clangula) and 125
ring-necked ducks (Aythya collaris) during the summer months, primarily in conjunction with
planned banding activities. In the fall, through hunter surveillance, the above 2 species were
targeted along with the following: 100 Northern pintails (Anas acuta), 100 mallards (Anas
platyrhynchos), 100 American green-winged teal (Anas crecca), 100 American blue-winged teal
(Anas discors), 50 Northern shovelers (Anas clypeata), and 50 American wigeon (Anas
americana). USDA-WS planned to sample a similar number of either the duck species
mentioned above or other from their functional group (e.g., dabblers, divers, shorebirds) as well
as 50 Canada geese (Branta Canadensis). If sampling goals per species could not be met,
other targeted waterfowl species within the same functional group can be sampled and counted
toward the state’s total. Sampling strategies were coordinated between the MNDNR and
USDA-WS to maximize access to targeted birds species through existing banding operations
and fall hunter-harvested surveillance.

Cloacal and oral-pharyngeal swabs were used to collect samples and they were
submitted to the Veterinary Diagnostic Laboratory in St. Paul, MN for initial screening for the
virus. If positive for avian influenza virus, samples were forwarded to the National Veterinary
Services Laboratories in Ames, |A for strain-typing.

RESULTS AND DISCUSSION

From April 1, 2007 through March 31, 2008 MNDNR and USDA collected a total of 1,558
samples from wild-caught live birds (n=585), hunter-harvested birds (n=896), and
mortality/morbidity events (n=77). USDA also collected 706 fecal samples. Thus, a combined
total of 2,264 birds were sampled for HPAI-H5N1 in Minnesota in 2007 (Figure 1, Table 1).

Testing did not result in any positive cases of HPAI-H5N1; however 7 different duck
species tested positive for a low pathogenic strain of avian influenza with the subtype H5, and 3
tested positive for an N1 subtype (Figure 2, Table 2). The testing protocol was limited to the
screening for H5, H7, and N1 subtypes only.

According to the latest numbers on the United States Geologic Survey’s website
(http://wildlifedisease.nbii.gov/ai/), approximately 95,843 birds have been sampled for HPAI-
H5N1 in the U.S. in 2007. No positive cases of HPAI-H5N1 have been found anywhere in North
American to date. However, NVSL did report 293 positive low pathogenic H5 cases nationwide.

Surveillance for HPAI-H5N1 will likely continue in Minnesota, and other parts of the U.S.
next year. The USDA has banked all samples taken in 2006 and 2007, and is currently
accepting proposals from state agencies and universities for further avian influenza research.
Minnesota remains prepared to assist with future surveillance objectives if needed. In addition,
the MNDNR has developed a surveillance and response plan for HPAI in wild birds, which
includes increased vigilance of mortality and morbidity events within the state.
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Table 1. Bird species sampled for highly pathogenic avian influenza H5N1 by Minnesota Department of Natural Resources
and United States Department of Agriculture-Wildlife Services in 2007. Table includes live-bird, hunter-harvested,
mortality/morbidity, and fecal sampling'.

Species sampled n
Ducks
American Coot 4
American Green-Winged Teal 253
American Wigeon 85
American Blue-Winged Teal 282
Canvasback 12
Common Goldeneye 71
Common Merganser 17
Gadwall 24
Greater Scaup 5
Hooded Merganser 19
Lesser Scaup 125
Mallard 399
Northern Pintail 272
Northern Shoveler 90
Red-breasted Merganser 1
Redhead 16
Ring-Necked Duck 255
Wood Duck 139
Canada Geese 60
Other

American White Pelican
Caspian Tern
Common Loon
Double-Crested Cormorant
Herring Gull
Ring-Billed Gull

Total 2,178

©®oo =~

"Fecal samples (n = 86) not attributable to an individual species were excluded.



Table 2. Results of avian influenza testing by the National Veterinary Services Laboratories (NVSL) from samples submitted by Minnesota in 2007.
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Species Date collected Test type' Test result County Lat/long

American Green-Winged Teal 09/04/2007 Al NVSL — Subtyping H10N3 Roseau 48.95324 /-96.01311
American Green-Winged Teal 09/04/2007 Al NVSL - Subtyping H3N1 Roseau 48.95383 / -96.06305
American Green-Winged Teal 09/30/2007 Al NVSL - Subtyping H4N8 Nicollet 44.27786 / -94.235
American Green-Winged Teal 09/29/2007 Al NVSL - Subtyping H6N8 Anoka 45.32768 / -93.07622
American Green-Winged Teal 09/04/2007 Al NVSL - AlV N1 RRT-PCR POS Roseau 48.95383 / -96.06305
American Green-Winged Teal 09/30/2007 Al Screen - AlV H5 RRT-PCR POS Nicollet 4427786 / -94.235
American Green-Winged Teal 09/04/2007 Al Screen - AIV H5 RRT-PCR POS Roseau 48.95383 / -96.06305
American Green-Winged Teal 09/04/2007 Al Screen - AlV H5 RRT-PCR POS Roseau 48.95383 / -96.06305
American Green-Winged Teal 09/04/2007 Al Screen - AlV H5 RRT-PCR POS Roseau 48.95383 / -96.06305
American Green-Winged Teal 09/04/2007 Al Screen - AIV H5 RRT-PCR POS Roseau 48.95383 / -96.06305
American Green-Winged Teal 09/04/2007 Al Screen - AlV H5 RRT-PCR POS Roseau 48.95324 /-96.01311
American Green-Winged Teal 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Anoka 45.32768 / -93.07622
American Green-Winged Teal 09/29/2007 Al Screen - AIV H5 RRT-PCR POS Nicollet 4427786 / -94.235
American Wigeon 10/01/2007 Al NVSL - AlV H5 RRT-PCR POS Marshall 48.47798 / -95.92484
American Wigeon 10/05/2007 Al NVSL - AlV H5 RRT-PCR POS Marshall 48.50534 / -95.86086
American Wigeon 10/01/2007 Al Screen - AlV H5 RRT-PCR POS Marshall 48.47798 / -95.92484
American Wigeon 10/05/2007 Al Screen - AIV H5 RRT-PCR POS Marshall 48.50534 / -95.86086
American Wigeon 09/29/2007 Al Screen - AIV H5 RRT-PCR POS Itasca 47.3167 / -93.79055
Blue-Winged Teal 09/29/2007 Al NVSL - Subtyping H4N6 Murray 43.97879 /-95.5338
Blue-Winged Teal 09/29/2007 Al NVSL - AlV H5 RRT-PCR POS Big Stone 45.22232 / -96.19533
Blue-Winged Teal 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Chisago 45.39415 / -92.95867
Blue-Winged Teal 09/30/2007 Al Screen - AlV H5 RRT-PCR POS Murray 43.97879 /-95.5338
Blue-Winged Teal 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Wabasha 44.21768 / -91.9279
Blue-Winged Teal 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Big Stone 45.22232 / -96.19533
Blue-Winged Teal 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Murray 43.97879 /-95.5338
Lesser Scaup 10/28/2007 Al NVSL - AlV H5 RRT-PCR POS Marshall 48.50534 / -95.86086
Lesser Scaup 10/27/2007 Al Screen - AlV H5 RRT-PCR POS Marshall 48.50534 / -95.86086
Lesser Scaup 10/28/2007 Al Screen - AIlV H5 RRT-PCR POS Marshall 48.50534 / -95.86086
Mallard 09/29/2007 Al NVSL - Subtyping H3N8 Cass 46.99385 /-93.91222
Mallard 09/29/2007 Al NVSL - Subtyping H6N1 Anoka 45.26978 / -93.12812
Mallard 09/29/2007 Al NVSL - Subtyping N4 Anoka 45.26978 / -93.12812
Mallard 09/29/2007 Al NVSL - AlV H5 RRT-PCR POS Anoka 45.26978 / -93.12812
Mallard 09/29/2007 Al NVSL - AlV N1 RRT-PCR POS Anoka 45.26978 / -93.12812
Mallard 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Clearwater 47.408989 / -95.2981
Mallard 09/29/2007 Al Screen - AIV H5 RRT-PCR POS Nicollet 44.27786 / -94.235
Mallard 09/29/2007 Al Screen - AIV H5 RRT-PCR POS Anoka 45.26978 / -93.12812
Mallard 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Anoka 45.26978 / -93.12812
Mallard 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Murray 43.97879 / -95.5338
Mallard 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Cass 46.99385 / -93.91222
Mallard 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Cass 46.99385 / -93.91222
Northern Pintail 09/29/2007 Al NVSL - Subtyping H11N9 Marshall 48.47798 / -95.92484
Northern Pintail 09/11/2007 Al NVSL - Subtyping H3N6 Roseau 48.9583 / -96.06305
Northern Pintail 09/29/2007 Al NVSL - Subtyping N1 Anoka 45.32768 / -93.07622
Northern Pintail 10/19/2007 Al NVSL - Subtyping N1 Marshall 48.50534 / -95.86086
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Table 2 continued.

Northern Pintail 09/29/2007 Al NVSL - Subtyping N4 Anoka 45.32768 / -93.07622
Northern Pintail 09/29/2007 AI'NVSL - AIV N1 RRT-PCR POS Anoka 45.32768 / -93.07622
Northern Pintail 09/11/2007 Al Screen - AlV H5 RRT-PCR POS Roseau 48.9583 / -96.06305

Northern Pintail 09/14/2007 Al Screen - AlV H5 RRT-PCR POS Roseau 48.95383 / -96.06305
Northern Pintail 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Anoka 45.32768 / -93.07622
Northern Pintail 09/29/2007 Al Screen - AlV H5 RRT-PCR POS St Louis 46.90168 / -92.23829
Northern Pintail 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Clearwater 47.408989 / -95.2981
Northern Pintail 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Marshall 48.47798 / -95.92484
Northern Pintail 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Marshall 48.47798 / -95.92484
Northern Pintail 09/29/2007 Al Screen - AlV H5 RRT-PCR POS Marshall 48.47798 / -95.92484
Northern Pintail 10/19/2007 Al Screen - AlV H5 RRT-PCR POS Marshall 48.50534 / -95.86086
Northern Shoveler 09/29/2007 Al NVSL - Subtyping H3N9 Itasca 47.3167 / -93.79055

Northern Shoveler 09/29/2007 Al Screen - AlV H5 RRT-PCR POS ltasca 47.3167 / -93.79055

Test results include Al NVSL Subtyping = identifies other strains of avian influenza that are not H5; Al NVSL-AIV N1 RRT-PCR = tests for N1 avian influenza subtype;
Al NVSL-AIV H5 RRT-PCR = test for the H5 avian influenza subtype.
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PRELIMINARY RESULTS FROM THE 2007 HUNTER HARVESTED MOOSE HEALTH
ASSESSMENT PROJECT

Michelle Carstensen', Erika Butler, David Pauly, Mark Lenarz, Mike Schrage, and Lou Cornicelli
SUMMARY OF FINDINGS

The purpose of this project is to screen 2007-2009 hunter-harvested (and presumably
healthy) moose (Alces alces) for a variety of disease agents. The results are intended to
indicate what diseases the NE MN moose population is being exposed to as well as to provide
some comparisons for similar testing completed with non-hunting moose mortalities from the
same population. Positive results were reported for eastern equine encephalitis, West Nile
Virus, malignant catarrhal fever, anaplasmosis, bovine viral diarrhea virus 1 and 2, Leptospira
sp, and parainfluenza virus 3. A variety of fecal parasites were identified on fecal examination
and multiple organisms were cultured from lung and liver samples. Histological examination
was performed on all submitted tissues, with a variety of results. All results were negative for
Mycobacterium paratuberculosis, brucellosis, bovine herpes virus 1, blue tongue virus, epizootic
hemorrhagic disease, Neospora, chronic wasting disease, and bovine tuberculosis.

INTRODUCTION

The estimated 2006 non-hunting mortality of 34% for adult moose in this population is
higher than reported elsewhere in North America. Recent population survey results suggest a
declining moose population, with a 23% decline noted between 2006 and 2007. In addition,
hunter success rates have declined from 84% in 1993 to an all time low of 58% in 2005.
Significantly lower cow:calf ratio was reported in 2006, lower than the average estimated for the
previous 21 years. There have also been increased reports of clinically ill animals. Parasites
have been documented, including Parelaphostrongylus tenuis, Echinococcus granulosus,
Eelaphora schneideri, and Sarcocystis spp., liver flukes (Fascloides magna) and winter ticks
(Dermacenter albipictus). Copper deficiency has been documented in some moose. Many
causes of mortality remain unknown with numerous prime-age animals dying — often during low
stress periods of the year. Poor antler development has been noted in some bull mortalities.

The purpose of this project is to screen 2007-2009 hunter-harvested (and presumably
healthy) moose for a variety of disease agents. The results are intended to indicate what
diseases the NE MN moose population is being exposed to as well as to provide some
comparisons for similar testing completed with non-hunting moose mortalities from the same
population. While some of the test results may be all negative, this does not necessarily mean
that the disease is not present in or impacting the population. Some diseases cause death so
quickly, or without an immune response, that finding a positive in a seemingly healthy animal
would be extremely rare.

METHODS

In order to conduct this herd health assessment, hunters (both tribal and state) were
asked to collect samples of lung, liver, blood, feces, hair and an incisor for aging. We provided
a presentation and instructions relative to the moose health survey at the mandatory MNDNR
Moose Hunt Orientation Sessions. Hunters were mailed a sample kit with instructions prior to
the orientation sessions. Post-harvest, these samples were dropped off at official registration
stations by the hunters when they registered their moose. At the time of registration, hunters
were asked to locate their kill site on appropriate maps.

! Corresponding author e-mail: michelle.carstensen@dnr.state.mn.us
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Blood was centrifuged and serum was extracted. Liver and lung samples were split, with
half placed in a formalin jar, while the other half was fresh-fixed (and later frozen) in whirlpak
bags. The hunter collected blood from the chest cavity as soon after death as possible, using a
large syringe from which samples were placed in serum tubes and kept cool. If the hunter found
anything unusual, those samples were collected and split between the preservative methods.
We provided hunters with all equipment needed for sample collection/preservation. Also,
retropharyngeal lymph nodes and/or obexes were removed by trained MNDNR staff at the
registration stations with permission of the hunter (Figure 1).

Portable freezers were located in advance at the stations to maintain the tissue samples.
Stations were staffed with Wildlife Health Program employees, tribal employees, and ‘volunteer’
students (as per CWD/bovine TB station protocol).

Sample kits included the following items: styrofoam cooler; 1-60cc syringe for blood
collection; 6-15cc serum tubes for blood storage; 3 whirlpaks for a sample of liver, lung and
feces; 2 specimen jars with formalin for liver and lung samples; 2 coin envelopes for tooth and
hair; datasheet; protocol; Sharpie marker; 1 pair of large vinyl gloves; and 1 icepack.

Samples were submitted to the University of Minnesota Veterinary Diagnostic Laboratory
(U of M VDL), where much of the testing occurred. The National Veterinary Services
Laboratories (NVSL) in Ames, IA performed additional tests that could not be conducted at the
U of M VDL.

RESULTS AND DISCUSSION

A total of 135 sampling kits were turned in by moose hunters (110 state, 25 tribal) at
MNDNR registration stations throughout moose range in northeastern Minnesota (Figure 1). Of
the kits submitted, 118 were complete, with the reminder being partial submissions. The quality
of the samples were quite good, with very few errors in tissue identification or insufficient
quantities. The following is a brief overview of the major findings:

Eastern Equine Encephalitis (EEE)

A total of 116 samples were submitted to NVSL for Virus Neutralization (VN) testing. A
total of 5 were positive (5/116 = 4.3%). Two of these positive samples had titers at 100, while 3
had titers greater than or equal to 100.

The positive results indicate that these animals were exposed to the EEE virus as the
VN test prevents cross-reactivity with other viruses. A titer that is greater than 100 is
considered a VERY strong positive and means that the serum was able to neutralize nearly
100% of the virus.

EEE is spread by mosquitoes and causes neurologic signs and often death. It poses a
greater mortality threat for most species than West Nile Virus does (though the effects of EEE
infection have not been studied in moose).

West Nile Virus (WNV)

A total of 117 samples were submitted to NVSL for VN testing. A total of 45 samples
were positive (45/117 = 38.5%). Thirty-two of the positive samples had titer levels at 10, 6 had
titer levels at 100, and 7 had titers greater than or equal to 100.

The positive results indicate that these animals were exposed to the WNV virus as the
VN test prevents cross-reactivity with other viruses. A titer that is greater than 100 is
considered a VERY strong positive and means that the serum was able to neutralize nearly
100% of the virus.

Little is known about the effects of WNV in moose. In white-tailed deer (Odocoileus
virginianus) it has been found that they often have a low titer and no clinical signs. However,
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the USDA has found that reindeer (Rangifer tarandus). infected with WNV have high mortality
rates and high titers. This indicates that the virus is more serious for some species than others.

Malignant Catharral Fever (MCF)

A total of 117 samples were submitted to NVSL for peroxidase-linked assay (PLA)
testing. If the PLA test came back positive, the samples were screened with a VN test. A total
of 8 samples tested positive on the PLA test (8/117 = 6.8%). Four of these 8 were positive at
1:100 and 4 were positive at 1:20. Of the 8 that were positive on PLA, 5 were negative on the
VN and the serum was unsuitable for VN in 3.

The PLA test is more sensitive than the virus isolation, meaning it is much better at
identifying positives, while the VN is more specific which means it is better at identifying true
negatives. There were a couple of problems with this testing. The PLA reacts with multiple
Gammaherpes Viruses (such as the wildebeest strain, the sheep strain, the deer strain, etc). A
PLA positive does not indicate what strain has been found, only that one has. The higher the
positive value with the PLA test, the stronger the positive in the sample. The VN test only
screens for the wildebeest strain (which is exotic to the U.S.) and would be negative if other
strains are present. This means a sample that was positive on PLA and negative on VN was
likely exposed to a gammaherpes virus, but not the wildebeest strain.

Gammaherpes viruses have been documented to cause serious illness and death in
moose and other ruminants. The clinical symptoms can mimic brain worm as the animals often
exhibit neurological deficits, go blind, and often thrash on the ground prior to death. While
infection with MCF frequently results in death, carrier status can occur and is identified with
serology. Zarnke et al. found serologic evidence of exposure in numerous species across
Alaska and reported 1% prevalence in moose (2002).

The best test for MCF is a polymerase chain reaction (PCR)) on whole blood. This
would allow identification of active infection as well as determining which strain is present. If
possible, whole blood should be collected from all euthanized moose as well as hunter-
harvested animals.

Fecal Examination for Parasites

A total of 123 fecal samples were screened for evidence of parasites. Evidence of
parasitism was found in 18 of the samples (18/123 = 14.6%). Five of the samples contained
Nematodirus, 5 contained Moniezia, 6 contained Strongyle type ova, 1 contained
Nematodirus/Moniezia, and 1 contained Dictyocaulus. Negative results do not necessarily
mean the animal was parasite free, only that it was not actively shedding at the time the feces
were collected.

Fecal Sedimentation

A total of 12 fecal samples underwent fecal sedimentation. Sedimentation is used to
determine the presence of a patent liver fluke infection. None of the samples were positive for
liver fluke ova.

Moose are considered dead-end hosts for liver fluke, though reports of moose passing
fluke ova in their feces exist. Negative results do not mean that the animals weren’t infected
with liver flukes, only that they were not actively shedding ova in their feces. Samples will not
be submitted for fecal sedimentation next year as moose are not expected to shed fluke ova in
their feces.
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Liver and Lung Culture

A total of 121 livers were cultured for bacteria. No significant growth was found in 119
samples, E. coli was isolated from 1 sample, and Pantoea sp. was isolated from 1 sample. A
total of 125 lung samples were submitted for bacterial culture. No significant growth was found
in 124 of the samples and E. coli was isolated from 1 sample.

The E. coli isolations are likely due to cross-contamination from contents of the intestinal
tract.

Culture-Other

One abscess was submitted and cultured. Arcanobacterium pyogenes was isolated.
Arcanobacterium pyogenes is a bacterium commonly found in infected wounds and abscesses
of ruminants and other animals. Samples from 2 spleens were submitted for culture. No
significant growth was documented in 1, and Pantoea sp. was isolated from the other.

Pulmonary Mycoplasma Culture
A total of 119 lung samples were submitted for Mycoplasma culture. None was isolated.
Mycobacterium paratuberculosis (Johne’s)

A total of 90 fecal samples were submitted for M. paratuberculosis culture. At this time,
53 of the results have been reported as negative, while 37 are pending. PCR was run on 118
fecal samples, with all results negative, and Biocor (serology) was run on 121 samples, with all
of the results negative.

The negative fecal cultures and PCR results indicate that those moose were not actively
shedding the bacterium. The negative Biocor results indicate that these animals had not been
exposed to the bacterium.

All species of ruminants are believed to be susceptible to Johne’s and it is frequently
diagnosed in cattle and sheep (Manning and Collins, 2006). Clinical signs in wild ruminants are
similar to those seen in sheep, though 1 moose with diarrhea, which resulted in death, was
diagnosed with Johne’s (Soltys et al., 1967). Serologic evidence of exposure to Johne’s in
moose has been documented, with 9/426 (2.1%) seropositive moose in Norway (Tryland et al.,
2004).

Anaplasmosis

A total of 117 samples were screened for Anaplasmosis (Anaplasma phagocytopila,
formerly Ehrlichia phagocytophila) with the card test. One of these samples was positive (1/117
= 0.9%). Positive test results indicates that exposure to this bacterium is occurring.

Moose are known to be susceptible to infection with A. phagocytophilum. In Norway,
anaplasmosis was diagnosed in a moose calf, which displayed apathy and paralysis of the hind-
quarters (Jenkins et al., 2001). This moose was concurrently infected with Klebseilla
pneumonia, to which the calf's death was attributed, though the Klebseilla infection was most
likely secondary to and facilitated by the primary infection with A. phagocytophilum (Jenkins et
al., 2001). In sheep, this disease produces significant effects on the immunological defense
system, increasing their susceptibility to disease and secondary infections (Larson et al., 1994).

A. phagocytophilum is known to occur in MN. In fact, from 1998-2005, 790 human
cases were reported in MN and in recent years the MN Department of Health has documented
an expansion in the areas in which MN residents are exposed to vector-borne diseases (MN
Department of Health). The NE MN population of moose overlaps with the primary area of tick-
borne disease risk determined by the MN Department of Health and NE MN often has a
significant infestation of winter ticks.
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Brucellosis

A total of 112 samples were submitted for Brucella screening with the card test. All of
the results were negative. These negative results indicate that these animals were not likely
exposed to the bacterium.

While naturally occurring fatal Brucella infections have been documented in free ranging
moose (Honour and Hickling, 1993) and serologic evidence suggests that moose are being
exposed to Brucella sp. (Zarnke, 1983), evidence suggests that the prevalence is low (Honour
and Hickling, 1993).

Bovine Viral Diarrhea Virus (BVD) 1 & 2

A total of 120 samples were submitted for serum neutralization (SN) testing for BVD 1 &
2. Two of these results were positive (2/120 = 1.7%). One was positive at 1024/4096 and 1
was positive at 128/256. These results indicate that the moose population is being exposed to
BVD. These 2 positives were surprisingly high.

BVD is considered a major disease of cattle and is thought to be the most common
infectious cause of reproductive failure in beef herds in the western U.S. BVD is also
considered a disease of wild ruminants such as moose, caribou (Rangifer tarandus), and deer.
Some clinical signs of BVD include diarrhea, dehydration, fever, impaired vision and hearing,
depression, abortions, and weakened neonates. Serologic evidence of BVD has been
documented in 4 of 22 moose sampled in Alberta (Thorsen and Henderson, 1971).

Bovine Herpes Virus 1 (BHV)
A total of 120 samples were screened for BHV using a SN test. All results were negative
Blue Tongue Virus (BTV)

A total of 121 samples were screened using a Competitive Enzyme-Linked
Immunoabsorbent Assay (CELISA) for BTV. All results were negative.

Epizootic Hemorrhagic Disease (EHD)

A total of 121 samples were screened for EHD using an Agar Gel Immuno Diffusion
(AGID) test. All results were negative.

Leptospira sp.

A total of 121 samples were screened for 6 species of Leptospira using a microscopic
agglutination test (MAT).

o L. bratislava: Four total positives (4/121 = 3.3%); 2 had titer levels at 100, 2 had
titer levels at 200.

a L. canicola: Two total positives (2/121 = 1.7%); 1 had a titer of 100, 1 had a titer
at 200.

a L. grippothyphosa: Three total positives (3/121 = 2.5%); 2 had a titer at 100, 1
had a titer at 200.

o L. hardjo: None of the samples tested positive.

a L. interrogans serovar icterohaemorrhagicae: 2 total positives (2/121 = 1.7%);
1had a titer at 100, 1 had a titer level at 200.

a L.pomona: Ten total positives (10/121 = 8.3%); 4 had a titer at 100, 1 had a titer
at 200, and 5 had a titer at 400.
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Positive results indicate exposure to the bacterium is occurring. Leptospirosis is known
to be present in Alaskan moose. Randall Zarnke found serologic evidence of exposure in
39/618 of moose on the Kenai Peninsula, while all 34 caribou, 11 Dall sheep ( Ovis dalli dalli )
and 15 wolves ( Canis lupus ) screened were negative (2000).

Neospora

A total of 122 samples were screened for Neospora with an ELISA test. All samples
were negative.

While clinical disease due to infection is best described in domestic animals, reports of ill
effects due to Neospora infection in wildlife do exist. Systemic neosporosis was diagnosed in a
California black-tailed deer (Odocoileus hemionus) that was found dead (Woods et al., 1994)
and the parasite was identified in the brain of a full-term stillborn deer from a zoo in France
(Dubey et al., 1996).

Antibodies to Neospora have been found in numerous species of wildlife, including 8/61
moose from NE MN (Gondim et al., 2004).

Parainfluenza Virus 3 (PI)

A total of 122 samples were screened for Pl 3 using a haemagglutination inhibition (HI)
test. There was 1 positive result (1/122 = 0.8%). It had a titer of 10. Positive results indicate
that exposure to the virus has occurred.

Domestic ruminants are considered the main source of infection for free-ranging
ruminants. However, studies of white-tailed deer, which were geographically isolated from
livestock, indicate that large wild ruminant populations can maintain Pl and latency of the
viruses allows them to be maintained in a restricted host population for a long period (Sadi et al.
1991).

Chronic Wasting Disease (CWD)

A total of 14 obex samples were screened for CWD using immunohistochemistry (IHC).
All were negative. Twelve additional samples were submitted, but were unable to be tested due
to incorrect tissue. A total of 23 retropharyngeal lymph nodes were screened for CWD using
IHC. All were negative. An additional 1 sample was submitted, but was not tested due to
incorrect tissue.

Bovine Tuberculosis

Lymph node samples were submitted for bovine tuberculosis culture. The number of
samples submitted is currently unavailable, however, all results have been reported as negative.

Liver Histopathology

A total of 114 liver samples underwent histological examination. There were no
significant findings with 57 of the samples. Thirty-nine of these samples had a diffuse,
hepatocellular lipidosis, of which 27 were classified as mild and 12 were classified as moderate.
Fourteen of the samples exhibited varying types and degrees of hepatitis. Perihepatitis was
described in 3 samples. Four of the samples exhibited evidence of fluke infection, either
currently or previously. Three samples exhibited fibrosis. There were single cases of lymphoid
hyperplasia, hydatid cysts, and possible capsulitis/peritonitis.
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Lung Histopathology

A total of 126 lung samples underwent histological examination. There were no
significant findings in 93 of the samples examined. Pulmonary hemorrhage, likely related to the
gunshot, was documented in 10 of the samples. Hydatid cysts, likely Echinococcus, were found
in 5 samples. Lymphoid hyperplasia was observed in 6 samples. Four samples had chronic
pleuritis. Varying types and degrees of pneumonia were found in 4 samples. Single cases of
bronchitis, emphysema, an eosinophilic granulama, and intrabronchial foreign material (likely
agonal aspiration) were reported.

Other Histology

A total of 24 brainstem samples underwent histologic examination. Twenty-three had no
significant findings and 1 had mild hemorrhaging, which was likely related to the gunshot.
Twenty-one lymph nodes were examined. Twenty exhibited no significant findings and 1 of
them had blood resorption, which was likely related to the gunshot. Fifteen spleens were
examined. None of them exhibited any significant findings. One sample of cerebellum, kidney,
heart, and brain were examined, with no significant findings. One sample of the colon and small
intestine were examined and found to have enteritis.
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ESTIMATING WHITE-TAILED DEER ABUNDANCE USING AERIAL QUADRAT SURVEYS
Brian S. Haroldson
SUMMARY OF FINDINGS

| estimated white-tailed deer (Odocoileus virginianus) abundance in select permit areas
(PA) using stratified random and 2-dimensional systematic quadrat surveys to recalibrate deer
population models and evaluate the impact of deer season regulation changes on population
size. With rare exception, precision of population estimates was similar among permit areas.
However, because population estimates were not corrected for sightability, estimates represent
minimum counts and are biased low. Beginning in 2009, | will begin to develop a sightability
estimator to adjust estimates for animals missed during surveys.

INTRODUCTION

Management goals for animal populations are frequently expressed in terms of
population size (Lancia et al. 1994). Accurate estimates of animal abundance allow for
documentation of population trends, provide the basis for setting harvest quotas (Miller et al.
1997), and permit assessment of population and habitat management programs (Storm et al.
1992).

The Minnesota Department of Natural Resources (MNDNR) uses simulation modeling to
estimate and track changes in deer abundance and, subsequently, to develop harvest
recommendations to keep deer populations within goal levels. In general, model inputs include
estimates of initial population size and spatial/temporal estimates of survival and reproduction
for various age and sex cohorts. Because simulated population estimates are subject to drift as
model input errors accumulate over time, it is imperative to periodically recalibrate the starting
population within these models with independent deer population estimates (Grund and Woolf
2004).

Minnesota’s deer numbers are managed according to numeric population goals within
125 PAs. MNDNR recently revised deer population goals within each PA using a consensus-
based, round—table approach consisting of 15-20 citizens representing varied interest groups
(e.g. deer hunters, farmers, foresters, environmental groups, etc.; Stout et al. 1996). Revised
goals are used to guide deer-harvest recommendations. Currently, deer populations exceed
management goals in many PAs. A conventional approach of increasing the bag limit within the
established hunting season framework has failed to reduce deer densities. As a result, MNDNR
has begun testing the effectiveness of 3 non-traditional harvest regulations to increase the
harvest of antlerless deer and reduce overall population levels (Grund et al. 2005). Accurate
estimates of deer abundance are needed to evaluate these regulations.

My objective in this investigation is to provide independent estimates of deer abundance
in select PAs that are within 20% of the true mean with 90% confidence (Lancia et al. 1994).
Abundance data will be used to recalibrate population models to improve population
management and to evaluate impacts of deer season regulation changes on deer abundance.

METHODS

| estimated deer populations in selected PAs using a quadrat-based, aerial survey
design. Quadrat surveys have been used to estimate populations of caribou (Rangifer
tarandus; Siniff and Skoog 1964), moose (Alces alces; Evans et al. 1966), and mule deer (O.
heimonus; Bartmann et al. 1986) in a variety of habitat types. | employed a stratified, random
sampling design, with quadrats stratified into 2 abundance classes (low, high) based on relative
deer densities, in PAs where the local wildlife manager had prior knowledge about deer
abundance and distribution. In other areas, | used a 2-dimensional systematic sampling design
(Cressie 1993, D’'Orazio 2003). Systematic designs are typically easier to implement, maximize
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sample distribution, and are often more efficient than simple or stratified random sampling
designs (Cressie 1993, D’'Orazio 2003).

Within each PA, quadrats were delineated by Public Land Survey section boundaries
and a 20% sample was selected for surveying. Sample size calculations indicated this sampling
rate was needed to meet accuracy and precision objectives. | excluded quadrats containing
navigation hazards or high human development, and selected replacement quadrats in stratified
PAs. Replacement quadrats were unavailable in the systematic PAs because of the rigid, 2-
dimensional design. | used OH-58 helicopters during most surveys. A Cessna 182 airplane
was used in 3 PAs dominated by intensive row-crop agriculture. To increase visibility, |
completed surveys after leaf-drop and when snow cover measured at least 15 cm. A pilot and
2 observers searched for deer along transects spaced at 270-m intervals until they were
confident all deer were observed. | used a real-time, moving-map software program (DNR
Survey; MNDNR 2005), coupled to a global positioning system receiver and a tablet-style
computer, to guide transect navigation and record deer locations and aircraft flight paths directly
to ArcView GIS (Environmental Systems Research Institute 1996) shapefiles. | estimated deer
abundance from stratified surveys using SAS Proc SURVEYMEANS (SAS 1999) and from
systematic surveys using formulas developed by D’Orazio (2003). | evaluated precision using
coefficient of variation (CV), defined as standard deviation of the population estimate divided by
the population estimate, and relative error (RE), defined as the 90% confidence interval bound
divided by the population estimate (Krebs 1999).

RESULTS AND DISCUSSION

| completed 5 surveys during January-February 2005, 8 surveys during January-March
2006, 7 surveys during January-March 2007, and 4 surveys during December 2007-February
2008 (Table 1). Stratified fixed-wing surveys were conducted in PAs 421 and 423. Based on
long-term deer harvest metrics, population estimates in these areas were biased low. Several
possibilities may explain this result: 1) deer were clustered in unsampled quadrats; 2) deer were
wintering outside PA boundaries; 3) sightability was biased using fixed-wing aircraft; and/or 4)
kill locations from hunter-killed deer were reported incorrectly. Land cover in these PAs was
dominated by intensive row-crop agriculture. After crops were harvested each fall, deer habitat
was limited to riparian areas, wetlands, abandoned farm groves, and undisturbed grasslands,
including those enrolled in state and federal conservation programs. Although recreational
feeding of deer could influence distribution, wildlife managers believed it was not a common
practice in these PAs. Thus, | had no evidence to support non-traditional deer distribution in
these units. | also had no reason to believe hunter registration errors had greater bias in these
units than in other PAs. Although it was possible that deer occupied unsampled quadrats by
chance, the use of optimal allocation to increase sampling effort in high strata plots because of
expected higher deer densities should minimize this possibility. Furthermore, we surveyed
100% of the high-strata plots in PA 421, resulting in no unsampled quadrats. Sightability bias,
however, is greater in fixed-wing aircraft than helicopters (LeResche and Rausch 1974, Kufeld
et al. 1980, Ludwig 1981) and likely explained much of the bias | observed in these PAs.
Consequently, all surveys have subsequently been conducted using a helicopter.

With the exception of PAs 421, 423, and 201, precision (CV, RE) of the population
estimates was similar among PAs (Table 1). High precision in PA 421 was, in part, an artifact of
sample design. Based on optimal allocation formulas, we selected and surveyed all high strata
quadrats. Thus, because no sampling occurred within the high stratum (100% surveyed),
sampling variance was calculated only from low strata quadrats. We observed few deer in
these low strata quadrats, which resulted in low sampling variance and high precision of the
population estimate. It is unlikely that this design (i.e., sampling 100% of high strata quadrats)
will be feasible in all areas, especially if deer are more uniformly distributed throughout the
landscape.

In contrast, survey precision in PAs 423 and 201 was poor. We observed few deer
during either survey (n=144 and 56, respectively) and nearly all observations occurred within 1



29

or 2 quadrats. As a result, associated confidence intervals exceeded 60% of the population
estimate (Table 1). Kufeld et al. (1980) described similar challenges with precision due to
nonuniformity of mule deer distribution within strata in Colorado.

I did not correct population estimates for sightability. Thus, estimates represent
minimum counts and are biased low. Although sightability correction factors for deer are
available in the literature (Rice and Harder 1977, Ludwig 1981, Stoll et al. 1991, Beringer et al.
1998), | believe it would be inappropriate to apply them to our survey areas because of
differences in sampling design and habitat characteristics. Beginning in 2009, | will attempt to
develop a sightability estimator to adjust for animals missed during surveys. This estimator will
improve population estimates by reducing visibility bias. Future analysis will also include post-
hoc evaluation of habitat features present in quadrats containing deer. This will provide
additional empirical data for use in quadrat stratification. In addition, the impact of winter
feeding on deer distribution will be examined to determine if pre-survey stratification flights
(Gasaway et al. 1986) are warranted.
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Table 1. Deer population and density estimates derived from aerial surveys in Minnesota, 2005-2008.

Sampling Permit Population estimate cv Relative Density est!gn ate Mpdel
error (deer/mi*) estimate
design Year area N 90% CI (%) (%)? Mean 90% ClI (deer/mi®)
Systematic 2005 252 2,999 2,034 — 3,969 19.5 32.2 29 20-3.9 2
257 2,575 1,851 — 3,299 16.9 28.1 6.2 44-79 7
2006 204 3,432 2,464 — 4,401 17.0 28.2 46 3.3-59 5
209 6,205 5,033 - 7,383 11.4 18.9 9.7 79-11.5 5
210 3,976 3,150 — 4,803 12.5 20.8 6.3 50-76 7
256 4,670 3,441 - 5,899 15.9 26.3 7.1 5.3-9.0 5
236 6,774 5,406 — 8,140 12.1 20.2 16.8 13.4-20.2 37
2007 225 5,341 4,038 - 6,645 14.7 24.4 8.0 6.0-9.9 24
227 5,101 4,245 — 5,960 10.1 16.8 9.8 82-115 13
346 7,896 5,736 — 10,062 16.4 274 227 16.5-29.0 31
2008 265 4,575 3,766 — 5,384 10.7 17.7 9.2 7.6-10.9 n/a®
266 3,853 2,733 - 4,977 17.5 29.1 6.2 44-8.0 n/a®
Stratified 2005 206 2,486 1,921 - 3,051 13.7 22.5 5.2 40-6.4 5
342 3,322 2,726 — 3,918 10.8 17.7 9.1 7.5-10.7 10
421 631 599 — 663 3.0 5.0 0.8 0.8-0.9 5
2006 201 274 100 — 449 37.6 61.9 1.6 0.6-2.7 6
420 1,740 1,301 -2,180 15.2 251 2.6 20-3.3 3
423 472 179 - 764 37.4 61.5 0.9 03-14 5
2007 343 6,982 5,957 — 8,006 8.9 14.6 10.1 8.6—-11.6 29
344 4,116 3,375 4,857 10.7 17.7 19.7 16.1-23.2 49
347 5,482 4,472 — 6,492 111 18.2 126 10.3-14.9 13
349 10,103 8,573 - 11,633 9.1 15.0 204 17.3-235 35
2008 422 1,019 848 — 1,189 10.1 16.6 1.6 1.3-1.8 8
262 2,065 1,692 — 2437 10.9 17.9 3.0 25-36 n/a®

®Relative precision of population estimate. Calculated as 90% CI bound / N.

PPermit area boundaries were recently modified. No model estimate is available
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ESTIMATING WHITE-TAILED DEER DENSITY USING TRAIL CAMERAS AT ITASCA STATE
PARK IN NORTHWESTERN MINNESOTA

Emily J. Dunbar and Marrett D. Grund
SUMMARY OF FINDINGS

White-tailed deer (Odocoileus virginianus) densities in the farmland zone of Minnesota
are estimated using simulation modeling and aerial surveys. Simulation modeling is not well
suited for modeling population dynamics in small areas, such as ltasca State Park (Permit Area
287). In 2005, Itasca State Park was chosen as a study area to test alternative deer hunting
regulations. Deer density estimates were needed to evaluate the effect of antler-point restriction
regulations (>3-points-on-a-side) on the deer population in the park. A trail camera study was
initiated in 2006 to monitor the population. Forty-two cameras were systematically placed at a
density of 1 camera/130 ha. The ratio of legal bucks to sub-legal bucks (fork and spike bucks),
and buck:antlerless deer ratios were calculated for 2, 3-week sampling periods before and after
the hunting season. A change-in-ratio formula was used to estimate number of antlered deer.
Total number of deer was estimated using sex and age ratio data. During 2006, cameras
captured 12,484 images of deer over the 6-week sampling period. The pre-hunt deer density at
the park was estimated at 85 deer/km? (33 deer/mile? ). This estimate was comparable to deer
densities estimated by simulation modeling in adjacent permit areas (PAs). We conclude that
the camera technique did provide a reasonable population estimate in 2006. The study was
continued in 2007, but data entry is not complete.

INTRODUCTION

In 2005, Itasca State Park was chosen as a study area to test a 3-points-to-a-side antler-
point restriction regulation for deer hunting. Deer density estimates were needed to evaluate
the effect of the antler-point restriction on the density and demographics of the deer population.

Deer densities in the farmland zone of Minnesota have traditionally been estimated
using simulation modeling and aerial surveys. Simulation modeling has been used throughout
the farmland zone to estimate deer densities in individual PAs. Aerial surveys have been used
in some PAs to recalibrate deer density estimates (Haroldson and Giudice 2006). However,
due to errors caused by demographic stochasticity and seasonal movement patterns, simulation
modeling is not recommended for small areas (Grund 2001). The small size of this park
(approximately 130 km?) made population modeling impractical. Also, aerial surveys were not
feasible due to dense coniferous cover that existed in parts of the park. While deer density
estimates were not available for the park, the simulated deer density immediately north of the
park was estimated at 65 deer/km? (25 deer/mi?) in spring 2007 (Lenarz 2007).

Infrared-triggered cameras have been used to estimate deer populations in a variety of
habitat types and study area sizes (Moore 1995, Jacobson et al. 1997, Koerth et al. 1997,
Warlock et al. 1997, and Roberts et al. 2006). Jacobson et al. (1997) developed a camera
technique to estimate deer density using known numbers of individually identifiable mature
bucks and associated age and sex ratios from the deer herd. In Texas, Koerth et al. (1997)
compared camera population estimates to helicopter counts and concluded that both techniques
provided reliable deer density estimates.

In Fall 2005, a pilot camera study initiated at ltasca State Park determined that a
greater sampling effort, systematic sampling design, and pre-baiting of sites was needed. In
2006, the study was adjusted to accommodate the pilot study findings and provide a population
estimate. The study was continued in 2007 and data are in the process of being entered. The
study is planned to continue in 2008.
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OBJECTIVE
e To estimate density and demographics of the deer herd at ltasca State Park.
METHODS

The trail camera study was conducted at ltasca State Park, located in northwestern
Minnesota in 2006 from September to December. The park is approximately 130 km?. The
study area we used was approximately 6,400 ha located in the center of the park in order to
minimize effects that movement patterns would have on deer observations along the perimeter
of the park. Following the protocol developed by Jacobson et al. (1997), 42 trail cameras were
placed at a density of 1 camera/130 ha systematically throughout the study area using the
Systematic Point Sample tool in ArcView 3.3. Minor adjustments were needed to avoid wetland
areas (Figure 1).

Each site was located in the field using a global positioning system unit and flagged.
Sites were baited with 23 kg (50 Ibs) of shelled corn 3 weeks prior to placing the cameras in the
field. An additional 11 kg (25 Ibs) of corn was added to each site 1 week before camera
sampling began. A Bushnell TrailScout Pro 2.1 Mega Pixel (MP) or 3.0 MP trail camera was
used at each site. Cameras were attached at a height of 1.5 m to a nearby tree using a cable.
Each camera faced north and was 4-6 m from the established bait pile. Cameras were angled
slightly downward to aim the infrared beam to a height approximately 1 m above the bait pile.
Cameras were programmed to take pictures day and night with a 1-minute delay between
pictures to minimize multiple pictures of the same deer. Cameras were in the field for 3 weeks
both before and after the regular firearms season. Batteries and memory cards were replaced
and corn (11 kg) was added to the baited area on a weekly basis.

Each image was examined using Adobe Photoshop 3.0, and images of species other
than deer were deleted. We classified each deer as legal buck (3 points to a side), sub-legal
buck, or antlerless deer. We excluded images if we were unable to classify a deer to an
appropriate category.

Using harvest data for the PA and number of legal bucks in each sampling period, a
standard change-in-ratio formula (Paulik and Robson 1969) was used to calculate the number
of legal bucks:

N = (Rx - RP2)/(P1-P2)

where Ry = number of legal bucks harvested in PA 287
R = total number of all bucks harvested in PA 287
P4 = proportion of legal bucks in preseason buck population

P2 = proportion of legal bucks in postseason buck population

The density of bucks (D;) was then calculated, and the density of antlerless deer (D, ) was
estimated by the following formula;

D, = Dg (1/ % of bucks in preseason population)
RESULTS AND DISCUSSION

Trail cameras captured 16,708 images during the 2, 3-week sampling periods. More
images were captured during the postseason (9,349) than during the preseason period (7,359).
Approximately 75% of the images contained a photo of a deer. Other species we observed
included black bear (Ursus americanus), raccoon (Procyon lotor), bobcat (Lynx rufus),
snowshoe hare (Lepus americanus), a variety of avian species, gray wolf (Canis lupus), mice
(Peromyscus spp.), squirrels (Sciurus spp. and Tamiasciurus hudsonicus), chipmunks (Tamias
striatus), and humans. Some images (16%) contained no visible animal, and distortion of the
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image also caused some deer to be unidentifiable (8%). Thus, 11,368 images were useable for
project purposes.

During the preseason period, we observed 1,505 legal bucks, 800 sub-legal bucks, and
3,420 antlerless deer images. During the postseason period, we observed 1,773 legal bucks,
1,509 sub-legal bucks, and 5,080 antlerless deer images. These camera and associated
harvest data produced a preseason estimate of 85 deer/km? (33 deer/mile?) using the change-
in-ratio model. This prehunt density estimate agreed with simulated estimates produced by
Lenarz (2007) when factored with harvest and winter mortality. We acknowledge that
correlation between 2 estimates does not validate or invalidate either technique. However, the
Lenarz (2007) model has been effective throughout the forested region of Minnesota to monitor
deer population dynamics for >10 years. Thus, we were encouraged by the general agreement
between the 2 estimates. Data collected in subsequent years will help assess the repeatability
of the camera technique across years.
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Figure 1. Locations of trail cameras (dots) in the study area (dashed line) at Itasca State
Park, Minnesota in 2006.
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EVALUATING THE EFFECTS AN EARLY ANTLERLESS-ONLY DEER HUNTING SEASON
HAS ON ANTLERLESS HARVESTS

Marrett Grund
SUMMARY OF FINDINGS

I examined white-tailed deer (Odocoileus virginianus) harvest data associated with an
early antlerless-only (EA) season offered in Minnesota. Individuals who purchased an early
antlerless-only license had higher harvest success rates than hunters who did not purchase an
early antlerless-only license. A higher percentage of early antlerless-only hunters also
harvested multiple antlerless deer. Antlerless harvests associated with early antlerless-only
hunters were approximately 300% higher than harvests associated with other hunters. |
concluded that including an early antlerless-only season would increase the antlerless harvest.
However, total antlerless harvest did not substantially increase because of very low hunter
participation in the early antlerless-only season. | suggest conducting additional hunter surveys
to assess why hunters have not participated in the early antlerless-only season and to
determine methods to increase participation.

INTRODUCTION

Deer densities are above population goal levels in approximately half of Minnesota.
Minnesota Department of Natural Resources (MNDNR) liberalized deer hunting regulations over
the past 10 years in attempt to increase antlerless harvests thereby reducing deer densities.
However, deer densities continued to increase in many permit areas despite the liberal hunting
regulations. In 2005, MNDNR initiated a research project to evaluate alternative hunting
regulations that may further increase antlerless harvests (Grund et al. 2005). An EA hunting
season was 1 of the regulations tested in this experiment.

The concept of an EA season is to provide hunters with an additional opportunity to
harvest an antlerless deer prior to the regular firearms season. Hunter participation in the EA
season is voluntary, and previous research indicated that approximately 60% of deer hunters
would hunt in an EA season if offered in the permit area they normally hunt (Fulton et al. 2006).
A concern of MNDNR about the EA season was that hunters who were successful at harvesting
an antlerless deer during the EA season would be less likely to harvest antlerless deer during
other hunting seasons (herein referred to as Non-EA seasons). Thus, the potential existed that
the EA season would simply shift antlerless harvest from 1 season to another and therefore EA
harvest would not be additive to the overall harvest. This paper evaluates harvest patterns
associated with the first 3 years of EA hunting seasons to address the compensatory/additive
harvest concern.

OBJECTIVES

e Compare harvest patterns of hunters participating in the EA season against those
hunters who did not participate.

METHODS

An EA season was offered in 5 permit areas in northwestern Minnesota and 3 permit
areas in the north metro region of Minnesota during 2005, 2006, and 2007. EA seasons were
offered in an additional 15 permit areas during 2007. The EA season was held the second
weekend of October each year. Participating hunters were required to purchase an EA license
at a reduced cost.
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EA hunters, identified in MNDNR 2005, 2006, and 2007 Electronic Licensing System
(ELS) databases, were categorized according to their respective permit areas. Individuals who
purchased regular firearms licenses in the same permit areas, but did not purchase an EA
hunting license (Non-EA hunters), were also identified in each database. All analyses were
performed on 8 permit areas (209, 210, 225, 227, 236, 256, 257, and 260) that held an EA
season since 2005, and on 8 permit areas (214, 221, 222, 241, 243, 244, 346, and 349) that
implemented an EA season in 2007.

For the 8 permit areas hunted since 2005, | tallied the number of EA and Non-EA
hunters each year. | then used the ELS deer harvest database to identify the number of EA
hunters who harvested 0, 1, or 2 deer in each permit area during the EA season (bag limit was 2
antlerless deer during the EA season). | also determined the number of EA hunters who also
harvested 0, 1, 2, or >2 antlerless deer during Non-EA seasons (annual bag limit was 5
antlerless deer). For making comparisons to Non-EA hunters, | used the ELS deer harvest
database to determine the number of Non-EA hunters who harvested 0, 1, 2, and >2 antlerless
deer each year. | then conducted a simple frequency analysis to estimate the percentage of
individuals who harvested 0, 1, 2, and >2 deer for each group of hunters. To compare harvest
efficiency between groups, | projected numeric antlerless harvests by standardizing the number
of hunters in each group. | simply assumed there were 100 individuals hunting in each group
and projected the numeric antlerless harvest based on the proportion of hunters who harvested
0, 1, 2, and >2 deer to standardize the results and make comparisons between the groups of
hunters.

Similar analyses were performed on the 8 permit areas that were added in 2007. The
primary difference was that | first identified the hunters who purchased an EA hunting license in
2007, and calculated the number of hunters who harvested 0, 1, 2, and >2 antlerless deer in all
deer hunting seasons (EA and Non-EA) in 2007. | then identified the same individuals in the
2005 and 2006 ELS harvest databases and calculated the number of individuals harvesting 0, 1,
2, and >2 antlerless deer during those years. | then identified hunters who did not purchase an
EA license in those 8 permit areas during 2007 and performed the same analyses. By
conducting this analysis, | was able to identify whether an individual hunter harvested a deer in
2007 and then determine if the same individual also harvested a deer in 2005 or 2006. |
compared harvest efficiency between groups of hunters and across years to determine if the EA
season increased the overall number of antlerless deer killed during all hunting seasons.

RESULTS AND DISCUSSION
Participation Rates

For the 8 permit areas with EA hunting since 2005, hunter participation rates in the EA
hunting season was low in all permit areas, averaging 14%, 16%, and 16% in 2005, 2006, and
2007, respectively. Participation rates in the northwest Minnesota permit areas were
comparable to those observed in the north metro permit areas. These observed participation
rates were noticeably lower than the predicted participation rates (60%), which were based on
hunter survey data collected before the season was offered in 2005 (Fulton et al. 2006).

Similarly, participation rates were generally low in the 8 permit areas where an EA
season was first offered in 2007. Participation rates were somewhat higher in permit areas
located in central Minnesota (range=20-23% participation) than in southeastern Minnesota
permit areas (range=13-15% participation).

An opportunity exists to increase the antlerless harvest during the EA season by
increasing the percentage of hunters participating in the EA season. Additional modifications to
the EA season may provide incentives for additional hunters to participate in this season. For
example, previous survey data indicate that the ability to harvest an antlered deer is an
important factor for hunters to support a regulation (Fulton et al. 2006). Perhaps allowing an
individual to hunt antlered deer after registering 2 antlerless deer would increase hunter
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participation rates in the EA season. Further consideration about alternative methods to
increase participation rates is clearly warranted if the intent is to increase antlerless deer
harvests during the EA season.

Harvest Patterns

Early Antlerless-Only Permit Areas established in 2005

Approximately 33% of hunters harvested 1 antlerless deer during each EA hunting
season (Table 1). Hunter success rates in the northwest permit areas were higher (45-55%
individuals harvested deer) than those observed in the north metro (25-30% individuals
harvested deer). Only 5% of hunters harvested 2 antlerless deer during the EA hunting
seasons.

EA hunters also had slightly higher success rates (approximately 35%) during the Non-
EA seasons than Non-EA hunters (approximately 30%). About 25% of hunters harvested 1
antlerless deer during Non-EA seasons regardless of whether they purchased an EA license.
However, | observed higher percentages of EA hunters harvesting multiple antlerless deer
during Non-EA seasons (Table 1).

Early Antlerless-Only Permit Areas established in 2007

Hunters who purchased an EA license for the first time in 2007 had high success rates
even without the EA season in 2005 and 2006 (Table 2). However, while the success rate
(approximately 33%) remained the same for Non-EA hunters in 2007, the success rate
increased from approximately 50% in 2006 to 60% in 2007 for the EA hunters (Table 2). In
addition, a higher percentage of these EA hunters harvested multiple antlerless deer in 2007
than they did in 2005 and 2006 (Table 2).

These results indicate that adding the EA season will increase hunter success rates as
well as the percentage of hunters harvesting multiple antlerless deer. The results in Table 2
also suggest that EA hunters may be a unique group of hunters who are more willing to harvest
antlerless deer, because these hunters had higher success rates than Non-EA hunters even
when an EA season was not offered in 2005 and 2006. Thus, attempting to recruit additional
hunters into this season may be challenging because the Non-EA hunters may have less
interest in harvesting an antlerless deer regardless of hunting season. Further analyses should
be conducted on Non-EA hunters to assess their willingness to harvest antlerless deer based on
past harvest data.

Projected Antlerless Harvests

Even during the short, 2-day EA season, EA hunters had higher Kkill rates per hunter
during the EA season than Non-EA hunters did during the Non-EA seasons in the permit areas
established in 2005 (Figure 1). Similarly, EA hunters also had higher kill rates per hunter than
Non-EA hunters during the Non-EA hunting seasons. EA hunters had approximately 300%
higher kill rates per hunter than Non-EA hunters when the EA and Non-EA harvests were
totaled for the EA hunters in 2007.

Likewise, projected harvests were higher for EA hunters in the EA permit areas
established in 2007 (Figure 2). Harvest rates per hunter for Non-EA hunters were comparable
among years, and were consistently lower than the group of hunters who purchased an EA
license in 2007. Although the 2007 kill rate per hunter remained the same for Non-EA hunters,
the kill rate per hunter increased by 30% for the group of hunters who purchased an EA license
in 2007 (Figure 2).

These projected harvests suggest that including an EA season will effectively increase
the antlerless harvest by increasing the success rate for EA hunters and increase the
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percentage of EA hunters harvesting multiple antlerless deer. In addition, it does not appear
that adding the EA season will reduce the antlerless harvest for Non-EA hunters, which
indicates that the additional harvest that occurs by EA hunters is additive.

MANAGEMENT IMPLICATIONS

These findings suggest that the EA hunting season will increase the antlerless harvest.
However, wildlife managers should not expect marked increases in antlerless harvests with the
type of EA season used during this study. An attempt should be made to increase participation
rates during the EA season. Increasing participation rates is an opportunity that should be
explored for increasing the effectiveness of the EA season because: 1) participation rates for
the EA season were very low, and 2) it will likely be challenging to find ways (e.g., extending the
EA season, adding another EA season) to increase harvest rates for EA hunters because the
projected harvest rates were very high even with the existing EA season format. Additional
human dimensions research should be conducted to improve our understanding about why
hunters are not participating in the EA season and what could be done to increase participation
rates.
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Table 1. Percentage of hunters harvesting 0, 1, 2, and >2 antlerless deer during the early antlerless-only and during other available hunting seasons in early antlerless-only
season permit areas® established in 2005, 2005 — 2007, Minnesota. For early antlerless-only hunters, harvests occurring during the early antlerless-only season were not
included with the other hunting seasons.

Early antlerless-only hunters

Non-early antlerless-only hunters

Early antlerless-only season® Non-early antlerless-only seasons
0 1 2 0 1 2 >2 0 1 2 >2
2005 62 34 4 66 24 7 3 71 24 4 1
2006 58 35 7 66 25 7 2 71 24 4 1
2007 67 28 5 64 26 8 2 71 23 5 1

#Permit areas 209, 210, 225, 227, 236, 256, 257, and 260
®The bag limit of antlerless deer in the early antlerless-only season was 2 antlerless deer

Table 2. Percentage of hunters harvesting antlerless deer in permit areas® where early antlerless-only seasons were first implemented in 2007, Minnesota. Both groups of
hunters were first identified in the 2007 deer harvest data, then the same hunters were identified in the 2005 and 2006 deer harvest databases. Values reflect percentages
of individuals harvesting 0, 1, 2, >2 antlerless deer each year.

Early antlerless-only hunters Non-early antlerless-only hunters
0 1 2 >2 0 1 2 >2
2005 50 33 11 6 66 27 5 2
2006 52 30 13 5 66 26 6 2
2007 39 37 16 8 67 26 5 1

®Permit areas 214, 221, 222, 241, 243, 244, 346, and 349
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Figure 1. Number of antlerless deer harvested: 1) for every 100 early antlerless-only hunters
during the early antlerless-only season (black), 2) for every 100 early antlerless-only hunters in
other available hunting seasons (grey), and 3) for every 100 non-early antlerless-only hunters
(white) in the early antlerless-only permit areas established in 2005, Minnesota, 2005-2008.
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Figure 2. Number of antlerless deer harvested for every 100 early antlerless-only hunters who
purchased an early antlerless-only license in 2007 (black), and the number of deer harvested for
every 100 hunters who did not purchase an early antlerless-only license in early antlerless-only
permit areas established in 2007 (white), Minnesota. Values for the early antlerless-only
hunters in 2005 and 2006 depict the number of antlerless deer harvested without an early
antlerless-only season.
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FACTORS AFFECTING POPULATION INDICES OF RING-NECKED PHEASANTS
Alison Munsterman', Brock McMillan', Kurt Haroldson, and John Giudice

SUMMARY OF FINDINGS

The purpose of this study was to assess the validity of using replicated roadside surveys
to estimate abundance of ring-necked pheasants (Phasianus colchicus) on 18, 23-km? (9-mi2)
study areas in southern Minnesota by comparing roadside indices to crowing indices adjusted
for detection probability. For the crowing index, we used an auditory mark-recapture method to
estimate mean detection probability. Crowing indices ranged from 1.2-6.4 males/stop.
Roadside indices ranged from 0.9-11.9 males/route and were correlated to unadjusted crowing
indices (r* = 0.42, P = 0.003). For crowing surveys, mean conditional probability of detection
(conditional on males that crowed at least once during 3, 2-minute listening intervals) varied
among study areas, was positively correlated with the total crows detected during the first 2-
minute listening period, negatively correlated with the amount of disturbance/stop, and was
slightly lower during the first listening period than during the second and third period.

INTRODUCTION

To make knowledgeable decisions, wildlife managers often need to estimate species
population parameters (e.g., Hicks et al. 1941, Efford et al. 2005). Population size monitoring
allows managers to make inferences on how a population is responding to environmental or
regulatory changes and plan appropriate management alternatives (Ruff 1939, Eberhardt and
Simmons 1987, Thomas 1996, Gibbs et al. 1998).

Populations of ring-necked pheasants are difficult to estimate because pheasants do not
have the flocking habits of other birds, are relatively secretive, and difficult to capture (Brown
1947, Thomas 1996, Lancia et al. 2005). Therefore, pheasant populations are typically
monitored using population indices. Although carefully designed population indices may provide
unbiased estimates of population trends (Bart et al. 2004), they also suffer from high amounts of
variability (Fisher et al. 1947).

The 2 most common types of population indices used for pheasants are roadside
surveys and crowing surveys (Brown 1947, Rice 2003, Haroldson et al. 2006). Advantages of
roadside surveys are that roads are easy to access and surveys require fewer personnel than
other survey methods, which make roadside surveys relatively inexpensive. Roadside surveys
are a type of convenience sampling, and the accuracy of roadside population indices may be
affected by factors such as weather, road-related disturbance, distribution of roads and habitats,
and variation in detection probability (Kimball 1949, Kozicky 1952, Anderson 2003, Hutto and
Young 2003). Although weather may be controlled through carefully designed survey protocol,
roads are non-randomly distributed and may not be representative of the habitats on the study
area. In addition, detection probability is unknown.

We postulated that crowing surveys may not be affected by as many variables as
roadside surveys. We hypothesized that factors such as road-related disturbance and the non-
random distribution of roadside survey routes within the study area may affect the ability to
detect pheasants during roadside surveys, but careful selection of crowing survey stops may
yield representative coverage of a survey area and reduce the effect of road-related
disturbance. In addition, we postulated that detection probability may be estimated with an
auditory mark-recapture technique.

In this study, we used replicated surveys to compare crowing and roadside indices of
male pheasants on 18 study areas in southern Minnesota. For the crowing index, we used

' Department of Biological Sciences, Minnesota State University, Mankato
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closed mark-recapture methods to estimate mean detection probability and evaluate the
assumption that the expected value of mean detection probability was similar among study
areas. Our objectives were to: (1) evaluate use of an auditory mark-recapture technique to
estimate mean detection probability of crowing male pheasants; (2) assess the validity of using
replicated roadside surveys by comparing roadside indices to crowing indices (adjusted for
detection probability) across the 18 study areas; and (3) evaluate factors that may influence the
accuracy of roadside and crowing indices.

STUDY AREA

This study was conducted on 18 study areas in southern Minnesota. To facilitate
pheasant surveys, 9 study areas were selected in each of 2 regions located near Windom and
Faribault, Minnesota (Figure 1). Study areas averaged 23 km? (9 mi?) in size and varied in the
amount and distribution of grassland habitat, winter habitat, roads, and relative pheasant density
(Haroldson et al. 2007).

METHODS

We conducted 10 crowing and 10 roadside surveys on each study area between 20 April
and 31 May 2007. Crowing surveys and roadside surveys were scheduled independently (not
necessarily on the same days). Trained observers conducted surveys on mornings meeting
standardized weather conditions; however, surveys were completed even if weather conditions
worsened during the survey. Observers rotated systematically among study areas to reduce the
effect of observer bias.

Crowing Surveys

We located and conducted surveys at 9 stops on each study area. Stops were evenly
distributed across each study area, based on an estimated 0.8 km (0.5 mile) auditory radius, to
achieve maximum possible coverage of the study area and minimize overlap among stops
(Figure 2). Where possible, we located stops on roads to facilitate convenient access. Where
roads were not available, we located stops up to 0.4 km (0.25 mile) from roads. Due to road
coverage and landscape obstacles (e.g., lakes), 2 study areas had only 8 stops.

Crowing surveys began 45 minutes before sunrise and were completed by sunrise on
mornings with <16 km/hour (10 mile/hour) winds and no precipitation (Kimball 1949, Kozicky
1952, Luukkonen et al. 1997). Two observers performed surveys on each study area, dividing
the 9 stops between them (4-5 stops/observer). The starting location for each survey route was
selected randomly, and direction of travel was selected to minimize travel time and observer
overlap. At the beginning and end of each survey route, observers recorded temperature, wind
speed, and amount of dew. The percent of sky covered by clouds was recorded at the end of
the survey route.

At each stop, observers counted the number of crowing males and the number of times
each male crowed for 2 minutes. Sightings of pheasants and vocalizations other than crows
were not recorded. At the end of each listening period, observers recorded which males they
were certain were unique and which were potentially confused with adjacent males. Observers
classified disturbance affecting their ability to hear crowing pheasants into 4 categories: none,
low (e.g., distant tractor noise), medium (e.g., intermittent traffic), or high (e.g., constant
background noise). For each study area, we calculated a population index (male pheasants
counted/stop) from the mean number of crowing males counted/stop over all 10 repeated
surveys.

We used extended listening periods at 4 of the 9 stops on each study area and day to
evaluate whether a closed population capture-recapture approach (Huggins 1989) could be
used to estimate the mean detection probability of male pheasants. Observers at mark-
recapture stops continued to survey for 2 additional 2-minute listening periods immediately
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following the first listening period. The second and third listening periods identified which birds
heard during the first period were heard again, and also birds that had not previously been
heard.

Roadside Surveys

Roadside surveys were conducted at sunrise on mornings with <60% cloud cover, <16
km/hour (10 mile/hour) winds, temperatures >0°C, and dew present. Roadside survey routes
ranged from 16-19 km (10-12 miles) in length and were conducted mainly on gravel roads.
Starting location and direction of travel were randomly selected for each survey and observers
rotated among study areas to reduce effects of observer bias. Observers drove approximately
24 km/hour (15 miles/hour) along survey routes and recorded the sex and number of pheasants
observed. Observers used Global Positioning System receivers to record the location and time
of each pheasant observation (Haroldson et al. 2007). For each study area, we calculated a
population index (male pheasants counted/route) from the total number of male pheasants
counted/total survey distance driven over all 10 repetitions. We standardized the index to
males/16.1 km (males/10 miles) to adjust for variation in survey distance among study areas.

Habitat Evaluation

We estimated the amount and distribution of grass habitat available to pheasants by
cover mapping to a Geographic Information System from recent aerial photographs. Cover
types were verified by ground-truthing all habitat patches visible from roads.

RESULTS AND DISCUSSION

Observers completed 177 of 180 crowing surveys and all 180 of 180 roadside surveys.
Pheasants were heard crowing on all study areas, with indices ranging from 1.2-6.4 males/stop
(Table 1). Crowing frequencies ranged from 0.0-10.5 crows/male/stop with a mean of 1.7
crows/male. Pheasants were observed on all study areas during roadside surveys. Roadside
indices ranged from 0.9-11.9 males/route (Table 1). Roadside indices were correlated with
unadjusted crowing indices (r? = 0.42, P = 0.003). We observed more pheasants along gravel
roads than paved roads (t = -2.63, P = 0.013, Figure 3) during roadside surveys, but not during
crowing surveys (t = -1.74, P = 0.09, Figure 4).

We considered 16 mark-recapture models (Table 2) that described possible sources of
heterogeneity in detection probability for crowing surveys. The best approximating model (M13)
indicated that mean conditional probability of detection (conditional on males that crowed at
least once during the 3, 2-minute listening intervals) varied among study sites (Figure 5), was
positively correlated with the total crows detected during the first 2-minute listening period,
negatively correlated with the amount of disturbance/stop, and was slightly lower during the first
listening period than during the second and third period. There was evidence that the
relationship between the crows detected during the first listening period and detection
probability varied among study areas, but it is unclear whether this interaction reflected
measurement error while recording crows or true spatial variation in the relationship between
detection probability and crowing frequency and intensity. Conversely, mean detection
probability was not strongly correlated with road type, weather conditions, survey date, or
contractor (observer groups). The latter was not unexpected because our survey protocols
were designed to minimize these effects on both roadside and crowing surveys.

We are currently analyzing data and have few results at this time. We plan to complete
data analysis by June 2008 and have a final report by September 2008.
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Table 1. Pheasant crowing and roadside indices after repeated surveys (n) on 18 study areas in southern Minnesota during
spring 2007.

Crowing index Roadside index
Region Study area N Males/stop N Males/route®
Windom 19 10 46 10 115
20 10 6.4 10 10.5
21 10 35 10 6.3
22 10 55 10 11.9
23 9.5 5.0 10 11.0
24 9.5° 47 10 4.2
25 10 3.9 10 34
26 10 55 10 7.9
27 9.5 2.7 10 2.7
Faribault 28 10 3.0 10 11.0
29 10 3.9 10 3.2
30 10 2.7 10 4.1
31 10 4.2 10 7.1
32 10 3.1 10 5.5
33 10 3.7 10 4.2
34 10 3.7 10 3.8
35 10 35 10 2.1
36 10 1.2 10 0.9

®Route length standardized to 16.1 km (10 miles).
®For 1 survey, half of stops were not surveyed.

Table 2. Closed population capture-recapture models (Huggins 1989) used to estimate and evaluate factors affecting
conditional probability of detection in pheasant crowing surveys in southern Minnesota, spring 2007.

Model Covariates® Npar AlCc  AAICc  Weight Deviance
13 t2bin + site * t1crows + disturb 38 13067 0.0 1 12991
11 t2bin + site + t1crows + disturb 21 13210 142.2 0 13168
14 t2bin + sagrass + t1crows + disturb 5 13237 169.8 0 13227
16 t2bin + sagrass + contract + t1crows + disturb 10 13238 170.8 0 13218
10 site + t1crows + disturb 20 13253 186.0 0 13213

8 t1crows + disturb 3 13284 216.4 0 13278
9 t1crows + I(t1crows”2) + disturb 4 13286 2184 0 13278
15 t2bin + site + rtype 21 13561 493.9 0 29898
6 site + disturb 19 13596 528.7 0 13558
12 contract+jdate+mbsun2+avg.dewst+avg.temp 13 13609 5415 0 13583
+avg.wind+avg.clds+disturb
3 site 18 13618 550.1 0 29960
7 rtype + disturb 4 13668 600.5 0 13660
2 contract 6 13675 607.7 0 30042
5 disturb 2 13678 610.8 0 13674
4 rtype 3 13703 635.5 0 30076
1 1 1 13723 6554 0 30100

[

t2bin= crows detected during the second and third listening periods
site=study area

t1crows= crows detected during the first listening period
disturb= level of disturbance encountered by observer
sagrass= percent of grass habitat located within the study area
contract= observer groups

rtype= road type (paved, gravel, or off-road)

jdate= julian date

mbsun2= minutes before sunrise

avg.dewst= average amount of dew present at start of survey
avg.temp= average temperature

avg.wind= average wind speed

avg. clouds= average amount of cloud cover
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Figure 1. Locations of study areas (white squares) within Minnesota’s pheasant range (shaded
portion of the map), spring 2007.
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Figure 2. Typical study area showing 9 crowing survey listening stops and estimated 0.8 km
(0.5 mile) auditory radii, Minnesota, spring 2007.
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Figure 3. Effect of road type (1 = paved, 2 = gravel) on mean roadside survey indices in
Minnesota, spring 2007. Error bars show 95% confidence intervals of means.
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first listening period) in Minnesota, spring 2007. Error bars show 95% confidence intervals of

means.
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Figure 5. Mean conditional probability of detection in 10 replicated crowing surveys on 18 study
areas in southern Minnesota during spring 2007. Site-specific estimates of detection are based
on median covariate values for total crowing calls/stop and relative disturbance/stop.
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WILD TURKEY RESEARCH NEEDS SURVEY
Eric Dunton
SUMMARY OF FINDINGS

| conducted a wild turkey (Meleagris gallopavo) research needs survey to determine
informational needs of natural resources professionals in Minnesota. The most common
information or research need for habitat management included identification of turkey habitat
requirements and improved understanding of turkey responses to habitat manipulations. The most
common turkey ecology information needs were related to turkeys occurring on the northern edge
of their range and included factors such as winter sources of food, mortality factors, depredation,
and competition between turkeys and other species. Information needs for harvest management
focused primarily on the population/permit setting process. Finally, respondents wanted
information on urban turkey issues, and strongly advocated ending the turkey translocation
program

INTRODUCTION

Brinkman and Kimmel (2000) developed a list of informational needs to improve wild turkey
management in Minnesota from a research needs survey of Minnesota Department of Natural
Resources (MNDNR) staff. The Long Range Plan for the Wild Turkey in Minnesota (MNDNR
2006) required an updated research needs survey in 2007. Thus, | surveyed MNDNR and
National Wild Turkey Federation (NWTF) staff to identify current research and informational needs.
This information will be used to develop focused research projects that address important
information needs.

METHODS

| sent 100 surveys (Appendix 1) via e-mail on 5 December 2007 to MNDNR Regional
Wildlife Managers, Assistant Regional Wildlife Managers, Area Wildlife Managers, Assistant Area
Wildlife Managers, and a select group of MNDNR Conservation Officers, MNDNR Foresters,
MNDNR Parks Managers, and NWTF personnel. | sent a follow-up reminder on 21 December
2007 to 84 non-respondents and a third and final reminder on 22 January 2008 to 72 non-
respondents.

RESULTS

The overall response rate for the survey was 39% after 3 e-mailings (Table 1). The majority
(69%) of respondents stated they needed more information to effectively manage wild turkeys in
their work area. Commonly cited needs were for information on MNDNR's wild turkey
population/permit allocation model (50%), managing urban turkey problems (45%), effects of forest
management on turkeys (44%), winter sources of food (40%), timber stand improvement (38%),
and effect of early mowing on turkeys (38%) (Table 2). A maijority (55%) of respondents reported
adequate information on turkey mortality factors (Table 3). However, the most frequent request for
research information was for turkey mortality factors (59%). Other requests were for research
information on hunter density/hunt quality (55%), winter sources of food (48%), turkey depredation
(48%), and forest habitat management techniques (47%) (Table 3).

More information on habitat management techniques for wild turkeys was needed for
invasive species control (48%), mowing effects (45%), and grassland management (44%) (Table
4). No consistent responses were received from respondents when asked to identify management
practices that should be evaluated for inefficiencies (Table 5). Nearly all respondents (90%, n=21)
identified trap and transplant as a program that should not be continued (Table 6).

Of the 23 respondents reporting urban turkey issues in their work area, the most common
problems were roosting on houses/buildings, pecking at reflections in windows, eating from bird
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feeders (52%), depredation in cattle feedlots or stored grain facilities (17%), concern about release
of game farm birds (13%), and lack of information available to the public for managing urban
nuisance turkey problems (9%) (Table 7).

When asked to identify research projects that should be initiated, respondents offered a
variety of responses (Table 8). Habitat-related projects (45%) were the most common response.

Respondents identified the biggest challenges to turkey management in the next decade as
managing urban/nuisance/depredation issues (35%), hunter access to private land for hunting
(23%), northern turkey management (12%), and ending the trap and transplant program (12%)
(Table 9).

When asked to rank the top 5 research or evaluation needs, respondents ranked the
following items in order of importance (1 = most important, 5 = least important): forest habitat
management (mean rank = 1.6), winter sources of food (2.3), habitat management in
prairie/agricultural system (2.8), invasive species control (3.0), urban turkey management (3.2),
and land acquisition (3.2) (Table 10). However, priorities varied among respondents. The 5
research or evaluation needs most frequently selected were habitat management in
prairie/agricultural system (64% of respondents), land acquisition (50%), setting permit quotas to
balance opportunity with hunt quality and safety (50%), winter sources of food (45%), invasive
species control (41%), and urban turkey management (41%). Other research needs identified by
respondents are listed in Table 11.

DISCUSSION

The response rate in this survey was much lower than for an earlier research needs survey
(69%; Brinkman and Kimmel 2000) and responses had more variation. However, | detected
common themes that appeared across multiple questions. The most common information or
research need for habitat management included identification of turkey habitat requirements and
improved understanding of turkey responses to habitat manipulations. This was important both in
northern Minnesota where populations are expanding and in prairie/agricultural areas where turkey
habitat is generally limited to riparian corridors.

Respondents also indicated a need for information on turkey ecology at the northern edge
of Minnesota's turkey range, including winter sources of food, mortality factors, depredation, and
competition between turkeys and other species.

Although most questions in the survey pertained to future research, | also asked questions
about management projects. Respondents strongly indicated a need for information on the
population/permit setting process and factors used in a model used for this process (Kimmel 2000).
Respondents also need information on urban turkey issues. Finally, respondents strongly
advocated ending the turkey translocation program, which represents a similar opinion from the
1999 survey (Brinkman and Kimmel 2000).
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Table 1. Groups surveyed and number of respondents for the 2007 wild turkey research needs survey, 2007, Minnesota.

Survey Groups Surveyed Respondents
Minnesota DNR Wildlife Section
Region 1 24 10
Region 2 21 3
Region 3 22 10
Region 4 21 9
Minnesota DNR Conservation Officers 5 4
Minnesota DNR Forestry Section 2 2
Minnesota DNR Parks Section 3 1
National Wild Turkey Federation 2 0
Total 100 39

Table 2. Response for question 2: Do you have adequate information on the following wild turkey ecology and management
topics? Wild turkey research needs survey, 2007, Minnesota.

Response (%)

Informational need n Yes No No opinion
Population/permit allocation model 32 38 50 13
Managing urban turkey problems 33 33 45 21
Effects of forest management on turkeys 34 50 44 6
Winter sources of food 35 57 40 3
Timber stand improvement 32 56 38 6
Effects of early mowing on turkeys 32 50 38 13
Turkey mortality factors 33 55 36 9
Turkey winter survival 34 53 35 12
Turkey productivity 33 52 33 15
Turkey habitat requirements 35 63 29 9
Other - Northern turkey ecology 2

Other - Turkey registration compliance 1

Other - Identifying game farm birds 1

Other - Disease prevalence 1

Other - Genetics 1

Other - Turkey interactions with domestic fowl 1

Other - Optimal permit numbers 1




56

Table 3. Response for question 3: Should the DNR should conduct research on the following topics? Wild turkey research
needs survey, 2007, Minnesota.

Response (%)

Research topics n Yes No No opinion
Turkey mortality factors 34 59 18 24
Hunter density/hunt quality 33 55 18 27
Winter sources of food 33 48 24 27
Turkey depredation 33 48 24 27
Forest habitat management techniques 30 47 20 33
Turkey habitat requirements 34 41 29 29
Population model sensitivity 32 41 16 44
Turkey winter survival 32 38 34 28
Turkey productivity 32 34 31 34
Urban turkey problems 32 34 28 38
Other -Competition with other species 1

Other - Genetics 1

Other - Population in prairie/ag habitat 1

Other - Spring dispersal from wintering flocks 1

Table 4. Response for question 4: Do you need more information on any of the following habitat management techniques for
wild turkeys? Wild turkey research needs survey, 2007, Minnesota.

Response (%)

Management technique n Yes No No opinion
Invasive species control 31 48 39 13
Prescribed fire 31 45 45 10
Mowing (effects, height, timing) 31 45 32 23
Oak regeneration and management 32 44 44 13
Grassland Management 32 44 34 22
Timber stand improvement 33 36 48 15
Other- grass mixes to plant 1

Other - value of food plots 1
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Table 5. Responses for question 5: Which management practices should be evaluated for inefficiencies, and how might these
practices/techniques be improved? Wild turkey research needs survey, 2007, Minnesota.

Management practice

Evaluate trap and transplant program
Benefit of native species compared to non-native need more information

Best management practice for forest openings, need more information

N N N MDD

Turkey habitat management in prairie/ag area, need more information

1 Use of food plots by turkeys

1 Monitoring and evaluation of habitat projects on private lands

1 Spring permit allocation model

1 Harvest mortality (compensatory or additive)

1 Urban and nuisance turkey management

1 Need more information on forest stand improvement

1 Grassland management in relation to bio-harvest, impacts on turkeys

1 Turkeys being vectors for invasive species dispersal (buckthorn), need more information
17 Total respondents

Table 6. Responses for question 6: Are there any wild turkey management activities that you feel should not be continued?
Wild turkey research needs survey, 2007, Minnesota.

Management activity

19 End Trap and Transplant

Move hunting hours back to 5 p.m. closure
1 Planting and maintaining non-native vegetation on public land
1 Do not develop a fall permit allocation model

21 Total respondents
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Table 7. Responses for question 7: What urban turkey management issues do you face in your work area? Wild turkey
research needs survey, 2007, Minnesota.

n Urban turkey issues

12 No urban turkey issues in work area

12 Roosting on houses buildings, pecking at reflection, eating from bird feeders

4 Turkey presence in cattle feed lots or stored grain facilities, issues associated with depredation
3 Release of game farm birds that lead to nuisance complaints

2 Need website to refer public on dealing with urban/nuisance turkeys, need better

Information and education

1 Need more information on how to differentiate game farm birds from wild birds

Evaluate peoples interest in turkeys over time as density increases
and find ways to control density in urban areas without hunting

Table 8. Responses for question 8: Are there any new wild turkey research projects that you feel should be initiated? Wild
turkey research needs survey, 2007, Minnesota.

n Research project

4 Minimum habitat requirements for turkeys in mixed prairie/ag habitat

3 Assessment of diseases in turkeys and disease management

2 Competition between turkeys and other species

2 Spring turkey dispersal from wintering flocks and factors that affect dispersal

1 Monitor loss of hardwoods and changing land use practices

1 Interactions between sandhill cranes and turkeys and possible disease transmission between species

1 Turkey habitat management in northern Minnesota

1 Affect of prescribec_j fir«_e on r_educing_maple/basswood and stimulating oak regeneration, and affect prescribed
fire has on controlling invasive species

1 Monitor affects of oak regeneration after timber salfes using various cutting
methods (l.e., clearcuts, shelterwood, group selection)

1 Turkey mortality and productivity

1 Forest habitat management techniques to encourage hard mast and soft production

1 Value of corn food plots

1 Oak regeneration

1 Genetic origins of flocks in western Minnesota

1 Impact of coyotes and other predators on turkey population outside historic range

1 Urban turkey problems

1 Northern turkey food habits

1 Northern turkey ecology

1 Evaluate permit setting process to gauge impact of hunter density on hunt quality

1 Impact turkeys have on oak regeneration in southern Minnesota

22 Total respondents?®

@ some respondents provided > 1 response
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Table 9. Responses for question 9: In the next decade, what do you see as the biggest challenge to turkey management in
Minnesota? Wild turkey research needs survey, 2007, Minnesota.

Turkey management

w o O |5

w

26

Managing urban/nuisance turkeys and real or perceived crop depredation

Hunter access to private land and hunter interference

Northern turkey issues; winter survival, providing quality winter habitat, maintaining populations without feeding
Ending trap and transplant program

Rural development resulting in loss of habitat and hunting opportunity

Loss of oaks due to succession to maple/basswood, proper oak management

Managing turkeys in mixed ag/prairie habitat

Loss of habitat and loss of protected land in programs (i.e., conservation reserve program [CRP])
Providing quality habitat for public hunting, there is little money for acquisition of quality forested land in
prairie/ag landscape

Hunt quality and not quantity

People management, finding balance between

Influence of game farm birds on wild populations
Total respondents
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Table 10. Responses for question 10: Select 5 items below from either category that you feel have the greatest need for
research or evaluation and rank them in order of importance from 1 to 5 (1 = most important, 5 = least important). Wild turkey
research needs survey, 2007, Minnesota.

Wild turkey research or informational/evaluation need Mean rank Respondents (%)
Forest habitat management 1.6 32
Winter sources of food 23 45
Habitat management in mixed prairie/agricultural system 2.8 64
Invasive species control 3 41
Urban turkey management 3.2 41
Land Acquisition 3.2 50
Use of food plots by turkeys 3.3 32
Turkey winter survival 3.3 18
Survey hunters to quantify satisfaction and hunt quality 3.3 18
Fall population survey 3.5 9

Setting permits to achieve; a high quality hunt,

maximize hunting opportunity, maintain Safety 3.5 50
Population/permit allocation model 4 23
Trap and Transplant 4.3 14
Other 23 27
Other - Annual mortality study 2 9
Other - Depredation management 4 5
Other - Disease management 1 5
Other - Genetics 2 5
Other - Turkey survival in farmland region 1 5
Other - Northern turkey ecology 3 5
Other - Impact on tree regeneration 1 5
Other - Productivity 1 5
Other - Control of game farm birds 5 5

Table 11. Responses to question 11: Additional comments. Wild turkey research needs survey, 2007, Minnesota.

n Comment

3 Hunter density too high, need to be more concerned with quality hunting rather than quantity
of permits that are being offered

1 Need more public involvement with turkey management and permit setting

Make more permits available, develop alternative strategies for issuing permits (i.e., over the

counter for last 2 time periods, or after a permit has been filled make it available to someone else
1 for remainder of time period)

Remove or alter landowner preference, landowners should have to hunt on their own land if they
1 are awarded preference

1 Habitat development/acquisition/land preservation need to be accelerated
1 Concern about competition between turkeys and other species, affect turkeys are having
on other species outside of historic range

1 Concern over what affect artificially high turkey populations are having on oak regeneration
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Appendix 1.

2007 Wild Turkey Research Needs Survey

The purpose of this survey is to determine and prioritize informational needs for effective wild
turkey management in Minnesota

Name:

1.

2.

3.

Eric Dunton

Wild Turkey Biologist

Farmland Wildlife Populations and Research Group
Minnesota Department of Natural Resources
35365 800" Avenue

Madelia, MN 56062

eric.dunton@dnr.state.mn.us

Do you need information to more effectively manage wild turkeys in your work area?
Yes No

Do you have adequate information on: Yes No No opinion
Turkey habitat requirements
Winter sources of food
Timber stand improvement
Effects of early mowing on turkeys
Effects of forest management on turkeys
Turkey winter survival
Turkey productivity
Turkey mortality factors
Managing urban turkey problems
Population/permit allocation model
Other — specify
Other — specify
Other — specify

Do you think the DNR should conduct research on: Yes No No opinion
Forest habitat management techniques
Turkey habitat requirements
Winter sources of food
Turkey winter survival
Turkey mortality factors
Turkey productivity
Turkey depredation
Urban turkey problems
Hunter density/hunt quality
Population model sensitivity
Other — specify
Other — specify
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4. Do you need more information on any of the following habitat management techniques for
wild turkeys?

Yes No No opinion
Timber stand improvement
Oak regeneration and management
Invasive species control
Prescribed fire
Mowing (effects, height, timing)
Grassland management
Other — specify
Other — specify
Other — specify

5. Which management practices should be evaluated for inefficiencies, and how might these
practices/techniques be improved?

6. Are there any wild turkey management activities that you feel should not be continued?

7. What urban turkey management issues do you face in your work area?

8. Are there any new wild turkey research projects that you feel should be initiated?

9. Inthe next decade, what do you see as the biggest challenge to turkey management in
Minnesota?
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10. Select 5 items below from either category that you feel have the greatest need for research
or evaluation and rank them in order of importance from 1 to 5 (1 = most important, 5 =
least important).

Habitat Management/Turkey Biology Rank
Use of food plots by turkeys

Winter sources of food

Forest habitat management

Habitat management in mixed prairie/agricultural system
Invasive species control

Urban turkey management

Turkey winter survival

Land acquisition

Trap and transplant

Other-specify
Other-specify

Surveys/population modeling/permit setting

Survey hunters to quantify satisfaction and hunt quality
Fall population survey

Population/permit allocation model

Setting permits to achieve; a high quality hunt, maximize
hunting opportunity, and maintaining safety
Other-specify
Other-specify

11. Additional comments:
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EVIDENCE OF WILD TURKEYS IN MINNESOTA PRIOR TO EUROPEAN SETTLEMENT
Jennifer R. Snyders’, Martin D. Mitchell', and Richard O. Kimmel
SUMMARY OF FINDINGS

Some scholars question the existence of wild turkeys (Meleagris gallopavo) in Minnesota
prior to European settlement. We conducted a literature search for reliable evidence of wild
turkey existence in Minnesota. There were 6 reliable historic wild turkey sightings for southern
Minnesota. Based on these sightings, we estimated the northern ancestral wild turkey range for
Minnesota (Figure 1).

INTRODUCTION

Over the past 4 decades, wild turkeys have been successfully reintroduced into
Minnesota (Minnesota DNR 2006). At the turn of the 20" century, the wild turkey population
declined and was extirpated in much of the United States due to over hunting and loss of habitat
(Aldrich 1967a, Lewis 1987, Kennamer et al. 1992, Minnesota DNR 2006). The last
documented sighting of wild turkeys in Minnesota prior to restoration was in 1871 (Leopold
1931, Latham 1956). Still, some scholars question whether wild turkeys were indigenous to
Minnesota, because historical references are incomplete or perhaps erroneous. There are
apparently no historical specimens and Swanson (1940) stated that “no trustworthy turkey
record for Minnesota” exists. The objective of this research was to locate, summarize, and
evaluate the various reports about wild turkeys in Minnesota, prior to European settlement.

METHODS

We conducted a literature search for historical documentation of wild turkeys in
Minnesota. The literature that we searched included books, articles and reports in archives,
journal entries, and publications from the Minnesota Historical Society and the Wisconsin
Historical Society. The objectives for this research was to evaluate the accuracy of the
historical information pertaining to wild turkeys in Minnesota and estimate their ancestral range.

RESULTS

It has been questioned whether wild turkeys were actually native to Minnesota (Roberts
1932; Aldrich 1967b). As noted, Swanson (1940) found “no trustworthy turkey record for
Minnesota.” Roberts (1932: 425) stated: “There is no absolutely positive evidence that the Wild
Turkey ever existed in Minnesota. No eye-witness has left a written record so far as can be
found, and no Minnesota specimen is in existence. The tales of a few old men, which were
passed on to the generation of fifty years ago, are all that remain.”

Aldrich (1967b) reported a specimen marked “Minnesota” located in the University of
Kansas’ collection for the basis of including Minnesota in the northern ancestral wild turkey
range. However, according to the museum records no known “Minnesota” specimen exists
(Mark B. Robbins, Ornithology collection manager, personal communication: 2008).

There is confusion over the nomenclature used for wild turkeys in historic literature
(Schorger 1942). In historic records, outarde and cogs d’'Inde have been used for wild turkey in
addition to Canada goose (Branta canadensis) and sandhill crane (Grus canadensis). Canada
goose, to the French in Quebec and lllinois was known as outarde (Schorger 1942). Outarde
has also been used in reference to an Indian (Connor 1804). The wild turkey has also been
called dindon and bustard (Schorger 1942). Schorger (1942) mentions that outarde was also a
large stocky bird that spreads its tail during the mating period, which describes a wild turkey.

' Department of Geography, Minnesota State University, 7 Armstrong Hall, Mankato, MN 56001
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Early explorers gave names to animals that they encountered that were similar to those in
Europe (Schorger 1942). In the upper Mississippi Valley, the sandhill crane became known as
turkey or northern turkey (Schorger 1942). Schorger (1942) mentions a reference of cogs
d’Inde sitting in trees; which he states can only mean wild turkeys and not a Canada goose.

Louis Hennepin, in 1680, mentioned killing bustards (or wild turkeys) while traveling
along the Mississippi River near Lake Pepin (near Lake City, Minnesota) (Hennepin 1698).
Schorger (1942) does not give strength to these claims, because Hennepin later mentions 3-4
turkeys being killed by one shot. Schorger (1942) concluded that the terminology is varied
throughout Hennepin’s writings. For example, in the Lake Pepin reference, cogs d’'Inde and
outarde refer to wild turkeys, but in other parts of Hennepin’s book, they clearly did not refer to
wild turkeys (Schorger 1942).

Another reference to wild turkeys near Lake Pepin on the Mississippi River occurred in
1766 (Carver 1766). Carver (1766) mentioned observing wild turkeys in his journals when
traveling near Lake Pepin. Schorger (1966) discredits his reference, because he claims Carver
plagiarized Hennepin. Carver's work has been very controversial, but Parker (1976) felt
Carver’s writings were reliable.

Leopold (1931) includes Carver's 1776 sighting in his wild turkey ancestral range in
southern Minnesota. Leopold (1931) also used 2 references: from Blue Earth County along the
Minnesota River dated 1773 and in Rock County dated 1871. Leopold (1931) did not give the
source of the Rock County sighting. Pond (1773) was the source of the Blue Earth County
sighting. Pond (1773) notes that the land along the “River St. Peter” had an abundance of
animals including turkeys in the woods and meadows. In a footnote, the River St. Peter is the
Minnesota River. The exact location of the wild turkey sightings along the Minnesota River was
not given.

We found 2 other turkey sightings for Minnesota from the 1850s. Roberts (1919: 29)
refers to a conversation he had with Dr. Wm. C. Portmann in June 1893 about wild turkeys in
Jackson County, Minnesota:

“About thirty years ago, a farmer named Stone killed four Wild Turkeys from a flock of

about thirty that lived in a piece of heavy timber in a bend of the Des Moines River just at

the lowa-Minnesota line. The farmer himself told Dr. Portmann of the occurrence.

Another old resident of Jackson corroborated the statement.”

Also, Roberts (1932: 427) cites a survey that was conducted by T. Surber in 1920 on the Root
River Valley in Fillmore County, Minnesota. A statement about wild turkeys from John C. Smith,
an early settler, was dated December 2, 1929 and reads:
“In reply to your letter of November 30, in regard to Wild Turkeys in southeastern
Minnesota at an early date. My father settled near Forestville in 1850, when only twelve
years old. Many times | have heard him tell of shooting Wild Turkeys. One that he told of
shooting was a great old gobbler that he got only after many days of hunting. This bird
was killed near the headwaters of the south branch of the Root River in Forestville
Township. This much | am sure of, that Wild Turkeys were at one time found in Forestville
Township in the early days, say 1850 to 1860."
Roberts (1932) noted that limited evidence existed to support the presence of wild turkeys in
Minnesota, and, if present, they existed “only in the extreme southern part of the state along the
Mississippi River and its tributaries and at the headwaters of the Des Moines River in Jackson
County.”

Hatch (1892) noted that wild turkeys were found in southwestern Minnesota around the
1860s. He states, “Thirty-three years ago the Wild Turkey was not a rare bird in northwestern
lowa and southwestern Minnesota, since which | have received no report from it, and | am of the
opinion that it has now (1891) totally disappeared from our State. Possibly a straggler may yet
be recognized in the southwest extreme of the timber land of that section, and if so | trust that
the fact may find publicity through some channel.”

Zimmer (1923) stated that wild turkeys were located in every state but Washington,
Oregon, California, Nevada, Utah, Idaho, Wyoming, and Montana in the exploration and
settlement days. He also mentions that large wild turkey numbers were still being reported in
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the upper valleys of the Mississippi River. The Pre-Columbian estimated wild turkey population
for Minnesota was 250 with the birds occupying roughly 500 square miles (Schorger 1966).

Most wild turkey habitat (deciduous forests) in southern Minnesota is found: (a) along
the Mississippi River and its adjoining tributaries from its junction with the Minnesota River to
the lowa border; (b) on the Minnesota River from Mankato to Minneapolis; and (c) north of St.
Paul along the St. Croix River (Wunz 1992). The former comprises the largest block of habitat
because many of the Mississippi's tributaries drain the Driftless area. This area is made up of
intensely incised coulees that comprise micro-climates for hardwoods such as black walnut
(Juglans nigra), black cherry (Prunus serotina), Kentucky coffeetree (Gymnocladus dioicus) and
various oak species such as red oak (Quercus rubra), white oak (Quercus alba), and bur oak
(Quercus macrocarpa) (Schlesinger and Funk 1977, Williams 1990). Black walnuts in
Minnesota are at the northern end of their range (Schlesinger and Funk 1977, Williams 1990).

When looking at the historical range of wild turkeys in Minnesota it was useful to also
examine data for Wisconsin, because similar habitats for wild turkeys were present and the St.
Croix River and Mississippi River form the border between Minnesota and Wisconsin. Sufficient
evidence indicates that wild turkeys occupied southern Wisconsin from Prairie du Chien to
Green Bay (Schorger 1942). Oak forests, suitable wild turkey habitat, extended 200 miles north
of Prairie du Chien along the Mississippi River between Minnesota and Wisconsin (Evrard
1993).

There are references of wild turkeys north of the Twin Cities in Pine County, Minnesota
and Burnett County, Wisconsin. However, at the time of settlement, records of wild turkey
observations by early settlers were very rare, likely because of a severe winter in 1842-43 with
heavy snow that possibly instigated the extirpation of wild turkeys from much of Wisconsin (Hoy
1882, Schorger 1942, Kumlien and Hollister 1951). A ‘northern’ reference is from a fur-trade
site on the Snake River near what is today Pine City in Pine County, Minnesota. Thomas
Connor (1804) stated in his diary on 18 October, “Piero gave me 1 Outarde and 12 large
Ducks.” It is not clear what outarde means in this context, because earlier in this reference, an
outarde meant an Indian. Evrard (1993) believed that the outarde in this context was likely a
wild turkey. In this context it appears that the animal was a turkey and not a Canada goose,
because he refers several times to geese in this entry. Evrard (1993) stated that John Sayer,
the fur trader at the North West Company, received the outarde from Ojibway hunters near Pine
City, Minnesota. Interestingly, Evrard's statement about the Ojibway hunter and trader Sayer
are not present in the original source material (Connor 1804). The inclusion of Ojibway is
important because by this time the Ojibway had occupied the northern-forested realms of
Minnesota and had driven the Dakota onto the southern prairies of Minnesota (Froiland 1990).
Thus, Ojibway in this context implies a northern location.

A wild turkey bone was found in Burnett County, Wisconsin, approximately 30 miles
northeast of Pine City, Minnesota. The bone was found at a site that used to be the North West
Company and XY Company fur trading post that was occupied during the winters of 1802-03
and 1804-05 (Ewen 1983). During the 1800s the dominant tree type was white pine (Pinus
strobus) and the river was lower and narrower (Ewen 1983). Turkey was in the list of identified
species, but was reported by Ewen (1983) as, “tentative identifications due to the fragmentary
nature of the element or lack of comparative specimen.” The bone that was identified as
Meleagris gallopavo, was found in the NW Company site (Ewen 1983).

DISCUSSION

Some authors believe the evidence that wild turkeys are native to Minnesota is
inconclusive, and without an actual specimen, Minnesota should not be included in the ancestral
wild turkey range (Roberts 1932, Aldrich 1967b, Green and Janssen 1975). Based solely on
this criterion, there is not enough evidence to conclude wild turkeys were native to Minnesota.
However, based on many sightings of wild turkeys prior to European settlement and shortly
thereafter, we believe enough evidence exists to support that wild turkeys inhabited southern
Minnesota before being extirpated from much of the Midwest in the late 1800s and early 1900s.
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Wild turkeys were found in the river valleys of the Mississippi, Minnesota, Rock, and Des
Moines Rivers. Based upon maps of Minnesota’s pre-settlement vegetation, wild turkey habitat
was found in these areas of Minnesota (Marschner 1974).

Several authors have drawn the northern extent of wild turkey’s ancestral line to include
southern Minnesota (Leopold 1931, Mosby 1949, Mosby 1959, Eaton 1992, Wunz 1992).
Schorger’s (1966) version of the wild turkey northern ancestral line contained only southeastern
Minnesota. Leopold’s (1931) version covered only southwestern Minnesota, although he noted
sightings in southeastern Minnesota.

We project the northern ancestral line for wild turkeys in Minnesota in Figure 1, based
on 6 wild turkey sightings from 1680, 1766, 1773, 1850, 1863, and 1871 in southern Minnesota
(Hennepin 1680, Carver 1766, Pond 177, Roberts 1919, Leopold 1931, Roberts 1932). The
wild turkey sightings in Pine County, Minnesota and Burnett County, Wisconsin, while noted in
Figure 1, are assumed unreliable, based on qualifications in the original documents as noted
earlier in this report. Connor (1804) and Ewen (1983) provided evidence that wild turkeys could
have existed as far north as Pine County, Minnesota around the early 1800s. Some authors
doubt the reliability of these references because the nomenclature that was used for wild
turkeys in historical writing is confusing. If wild turkeys were found this far north, they were
probably very rare and likely moved up the Mississippi River Valley and the St. Croix River
Valley during mild winters and later killed off during winters with deep and persistent snow
cover.

Since the exact location of the 1773 sighting in Figure 1 is unknown, the northern
ancestral line includes a large portion of the Minnesota and Mississippi River Valleys (Figure 1).
Based on the pre-settlement vegetation (Marschner 1974) and Pond’s (1773) journal, there was
suitable wild turkey habitat found along the Mississippi River to the Minneapolis/St. Paul region
and south along the Minnesota River. Wild turkeys could have been found along the Minnesota
River from the Minneapolis/St. Paul region south to Mankato.
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FUNCTIONS OF FOOD PLOTS FOR WILDLIFE MANAGEMENT ON MINNESOTA'S
WILDLIFE MANAGEMENT AREAS

Molly A. Tranel, Wes Bailey, and Kurt Haroldson
SUMMARY OF FINDINGS

The purpose of this document is to identify the primary functions of food plots managed
by the Minnesota Department of Natural Resources (MNDNR), and determine whether they
accomplish their intended purposes. This report identifies 7 major functions of food plots used
by the Section of Wildlife. These functions included: (1) providing winter food; (2) providing food
and loafing areas for migrants; (3) depredation abatement; (4) holding wildlife on public land for
hunting or viewing; (5) grassland management; (6) reproductive habitat; and (7) public relations.
For each function, we provide scientific or anecdotal evidence demonstrating that food plots are
effective in accomplishing their intended purpose in some, but not all, circumstances.

INTRODUCTION

Food plot management is the second highest land management expenditure for the
Minnesota Department of Natural Resources Section of Wildlife. As a result, the Section has
initiated a review of the scope, functions, and effectiveness of managing food plots for wildlife
on public Wildlife Management Areas (WMAs) and private lands. The purpose of this document
is to identify the primary functions of food plots managed by the MNDNR, and determine
whether they accomplish their intended purposes.

Food plots are often referred to in the literature as supplemental feeding, lure crops, or
agronomic plantings. Supplemental feeding, however, can also include feeders or provision of
grain piles for wildlife. Our use of the term ‘food plot’ does not include grain piles or feeders.
For the purpose of this report, we define food plots as "small areas planted to annual or
perennial agricultural crops to provide a supplemental food source for wildlife" (MNDNR 2007).
We consider use of forest openings to be a separate issue warranting its own discussion, and
therefore we do not discuss forest openings in this review.

Isley (1993) identified 4 purposes of food plots on WMAs administered by MNDNR: (1)
provide nutrition; (2) keep wildlife near cover; (3) reduce depredations; and (4) provide
recreation. This report expanded on Isley’s (1993) purposes and identified 7 major functions of
food plots used by the Section of Wildlife, discussed below. These functions were initially
outlined by the MNDNR Farmland Wildlife Committee, and expanded upon by surveying
MNDNR wildlife area managers for major units. We then reviewed the literature to find
evidence supporting or disputing each function. For many of the functions, however, evidence
was lacking or anecdotal. A brief summary of our findings is provided for each.

Function #1: Provide Winter Food for Resident Wildlife (especially pheasants, wild
turkeys, and deer)

Ample evidence exists demonstrating use of winter food plots by a variety of game
species. There are reports of food plot use by such wildlife as pheasants (Phasianus colchicus)
(Larsen et al. 1994, Bogenschutz 1995, Gabbert et al. 1999, Evrard 2000, Gabbert et al. 2001),
wild turkeys (Meleagris gallopavo) (Porter et al. 1980, Kane et al. 2007), bobwhite quail (Colinus
virginianus) (Robel et al. 1974, Burt 1976), prairie grouse (Tympanuchus cupido and T.
phasianellus) (Manske and Barker 1988), and white-tailed deer (Odocoileus virginianus)
(Johnson et al. 1987, Smith et al. 2007). Larsen et al. (1994) documented food plot use by
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songbirds, lagomorphs, rodents, and squirrels. Donalty et al. (2003) concluded in a Texas study
that the majority of winter food plot consumption was from nongame wildlife.

One purpose of food plots is to increase reproductive and survival rates of upland game
birds by maintaining healthy body condition during winter and early spring.  Bogenschutz
(1995) found that female pheasants with access to corn and sorghum food plots had higher
quality diets and more fat reserves than females without access to food plots during 1 year of a
2-year study. Ability to meet dietary requirements during late winter and early spring may affect
onset of egg-laying, total egg production, and hen survival during the reproductive period
(Breitenbach et al. 1963, Gates and Woehler 1968, Draycott et al. 1998). Furthermore,
pheasant hens with food plots within their home range have shown higher winter survival than
those lacking food plots (Gabbert 1997). Pheasants make greatest use of food plots when
located within 300-600 m of heavy winter cover (Johnson 1973, Larsen et al. 1994). Food plots
have also been found to increase population densities (Burt 1976, Ellis et al. 1969), body
weights, and fat reserves in bobwhite quail (Robel 1969, Robel et al. 1974).

During a severe winter in southeastern Minnesota, survival was enhanced for wild turkey
populations with access to corn food plots (Porter et al. 1980). North of historical wild turkey
range in central Minnesota, food plots enhanced survival during 2 winters with below-average
snow (Kane et al. 2007). The authors found that in a winter with above-average snow, however,
survival was low even with corn food plots, suggesting that food plots have limited effectiveness
in deep snow. Use of food plots by wild turkeys likely depends on multiple variables including
turkey awareness of food plot location and mobility as affected by snow. Wright et al. (1996)
reported starvation by Wisconsin turkeys within 0.7 km of standing corn when deep snow
restricted movement.

Occasional severe winters in northern Minnesota exceed the physiological adaptations
of white-tailed deer, resulting in over-winter mortality (Karns 1980). Supplemental deer feeding
can reduce winter mortality (Doman and Rasmusssen 1944, Baker and Hobbs 1985) and may
improve female reproductive success (Ozaga and Verme 1982). However, because the
nutritional carrying capacity is very high in the farmland region of Minnesota, deer are in healthy
condition at the onset of winter and the need for ancillary food sources is typically unwarranted
(M. Grund, MNDNR, personal communication). Food plots provide a concentrated, palatable
food source, which results in close interactions among individual deer, and may increase
disease transmission (Palmer and Whipple 2006). Furthermore, in much of the forested and
transition zones of Minnesota, the deer management goal is to reduce deer densities (Grund
2007, Lenarz 2007). Thus, employing management techniques designed to increase survival
and reproduction in these areas is in direct conflict with population management goals (M.
Grund, MNDNR, personal communication).

Food plots may be effective for enhancing body growth and antler characteristics of
white-tailed deer. Vanderhoof and Jacobson (1989) found that 0.5% of an area in food plots
year round increased body mass, number of antler points, beam circumferences, and beam
lengths in Mississippi. Johnson et al. (1987) documented a 19% increase in live weights of
yearling male white-tailed deer after establishing cool-season food plots in the mesic habitat of
Louisiana. In a deer herd that was already biologically healthy, Johnson and Dancak (1993)
found that diet quality was not significantly improved by the use of food plots in a southern pine-
mixed hardwood forest. Because the deer population was managed below the biological
carrying capacity, they concluded that food plot programs were not justified based on biological
effects.

In some cases, supplemental feeding could decrease survival by attracting predators. In
a study of spatial patterns of bobcats (Lynx rufus) in relation to supplemental food provided for
northern bobwhite quail, Godbois et al. (2004) found that bobcats were observed to be about 10
times closer to supplemental food (both spread grain and food plots) than expected.



72

Function #2: Provide Spring and Fall Food Resources and Loafing Areas for Migratory
Birds

Survival and reproduction of waterfowl! are affected by body condition during migration,
which is determined by food availability. Food plots can be an important source of energy and
nutrients for migrating waterfow! if consideration is given to the type of food planted and the time
of year it will be available for wildlife (Maxon et al. 2007). Gates et al. (2001) found that Canada
geese (Branta canadensis) in the Mississippi Valley need an abundant source of high energy
food (e.g., corn) during fall and winter, especially when foraging opportunities are limited by
weather and hunting. Green forage and non-agricultural foods provide important sources of
protein and other nutrients during all seasons (Gates et al. 2001), and high protein may be
necessary to efficiently convert carbohydrates (e.g., corn) to the fat needed during spring
migration (McLandress and Raveling 1981a,b). Additionally, food plots may become more
important to migrants as waste grain becomes less available in agricultural lands due to more
efficient farming methods (Krapu et al. 2004).

In lowa, migrating mallards (Anas platyrhynchos) used moist-soil or corn-vegetated
wetlands more than emergent wetlands or soybean-vegetated wetlands (LaGrange and
Dinsmore 1989). Gruenhagen and Fredrickson (1990) found that mallards in Missouri ate
moist-soil seeds and agricultural food to help meet their energy needs for migration. They
suggested that both wetland and agricultural habitats might be important for meeting the energy
requirements of migrants. While corn is a heavily used food source for migrants, soybeans are
poorly suited for meeting nutrient needs of migrating wildlife requiring a high-energy diet (Krapu
et al. 2004). Linz et al. (2004) encouraged land managers in Nebraska to consider sunflower
fields as part of their crop rotation to provide late-season habitat for summer resident birds
undergoing feather replacement and pre-migratory fattening, transients already migrating, and
winter residents migrating from more northerly locations. They observed 49 species of birds
using fall sunflower fields (blackbirds, sparrows, finches, and doves were most abundant).

Food plots are heavily used at the 22,000-acre Lac Qui Parle State Game Refuge in
west-central Minnesota. Benson (1959) reported that after food plots and a sanctuary were
established in 1958, “favorable response to the feeding strips and the safety of the sanctuary by
geese and mallards was clearly evident.” The combination of food plots and sanctuary has
continued at Lac Qui Parle. The number of waterfowl that used the sanctuary increased from
1,500 Canada geese and 10, 000 mallards in 1959 (Benson 1961) to 14,000 Canada geese and
40,000 mallards between 1964 and 1966 (Benson 1966). Food plots are still used at Lac Qui
Parle, and the refuge peaks at over 100,000 geese each fall (D. Trauba, MNDNR, personal
communication). Other large WMAs, including Thief Lake and Roseau River, also use food
plots to provide food for a large number of migrants.

Food plot use by the Interlake-Rochester Population of giant Canada geese is
particularly heavy during severe winters. When snow depth exceeds 8 inches, food plots are
used until all corn is depleted (usually late December to mid-January), whereas geese make
very little use of MNDNR food plots during mild winters (Maxon et al. 2007).

Function #3: Depredation Abatement (especially for deer and waterfowl)

In 1967, the MNDNR Depredation Control Committee recommended that feed crops
remain unharvested on state leased lands surrounding refuges for consumption by waterfowl,
and that plantings, especially small grains, on state land be increased through cooperative
farming agreements (Minnesota Outdoor Recreation Resources Commission 1967). Food plots
are still used by the State as a means of preventing or reducing depredation on private lands.
Food plots planted to prevent damage to crops by wildlife are often referred to as “lure crops”.
Lure crops can be established in areas with a history of wildlife damage and allowing animals to
feed there, or by paying a landowner for the crop in a field already being fed on by wildlife
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(Cleary 1994). The first method has been successful in North Dakota and Wyoming for
depredating ducks and geese (Gustad 1979, Fairaizl and Pfeifer 1987). Stowell and Willging
(1991) reported that lure crops were effective in reducing depredation by Canada geese and, in
some cases white-tailed deer, and they speculated that lure crops could also prevent
depredation by bears. Lure cropping has been used with mixed success to intercept or
shortstop deer from entering busy highways (Woods and Wolfe 1988; Craven and Hygnstrom
1994) and airports (Seamans 2001), and to prevent damage to private croplands (Smith et al.
2007).

Smith et al. (2007) reported use of abundant food plots on a large WMA in North Dakota
may have contributed to a population increase of white-tailed deer that exceeds the capacity to
control by hunting. Similarly, Brown and Cooper (1996) believed that food plots and
supplemental feeding may increase “nutritional carrying capacity”, resulting in damage to the
natural vegetative community by concentrating more deer in less space. Matschke et al. (1984)
recommended treating deer depredation on forest and agricultural crops through deer harvest
regulations that keep the population in balance with its natural habitat. Because food plots may
increase nutritional carrying capacity, many wildlife biologists recommend food plots be used as
a temporary mitigation strategy and not a long-term solution to depredation management
(Matschke et al. 1984, Woods and Wolfe 1988, Brown and Cooper 1996).

Function #4: Hold Wildlife on Public Lands for Improved Hunting/Viewing (wildlife
watching, birding) Opportunities

While we did not find any scientific literature supporting the claim that food plots hold
wildlife on public lands for improved hunting or viewing opportunities, this function is generally
accepted among wildlife managers and the hunting public. Influencing harvest was cited as an
important function of food plots in the northeastern U.S. in Krusac and Michael’s (1979) survey
of 32 state wildlife agencies. Schultz et al. (2003) suggested establishing sunflower or wheat
fields near urban areas to attract mourning doves (Zenaida macroura) to improve hunting
opportunities for the urban public. They felt that food plots may provide a valuable food source
for nongame wildlife, while also providing game for hunters.

Johnson and Dancak (1993) reported that hunters often request food plots be used on
public lands, possibly as a result of food plot advertisements in hunting magazines. MNDNR
wildlife managers reported that hunters often ask for locations of food plots on major units.
Although use of food plots by wildlife is well documented (see Function 1 above), we found no
studies that compared wildlife use of lands with food plots to those without. However, Johnson
and Dancak (1993) found that deer hunter success was not affected by presence of food plots
in a southern pine-mixed hardwood forest.

Attempts by Kopischke (1975) in south central Minnesota to use food plots to hold deer
in secure winter habitat were not successful. He reported that “established" wintering areas
were used instead of the food plots. In contrast, Smith et al. (2007) documented long distance
movements by white-tailed deer in North Dakota to utilize food plots on a large WMA from
November to April, followed by return movements in spring and early summer. Smith et al.
(2007) suggested food plots were attracting and holding deer on the WMA during winter.

While food plots are popular among hunters for (at least the perception of) attracting
game animals to an area, the ethics of such hunting practices have been questioned. If hunting
over bait is generally considered unethical (and, in some cases, illegal), why is hunting near
food plots accepted? Brown and Cooper (1996) explored the ethical issues involved with
managing game through feeding programs (food plots, baiting, and crib feeding). Peyton (2000)
referred to maintaining artificially high numbers of deer through feeding, in lieu of suitable winter
habitat, as “open-range ranching” which provides a crop of game animals. He asked whether
wildlife management efforts are encouraging stewardship or simply promoting a form of
agriculture among hunters (e.g., “farming deer without fences”).
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Function #5: Aid in Grassland Management

Harper (2003) described the use of cool-season food plots as a source of supplemental
food for bobwhite quail, while also serving as a firebreak to contain prescribed burns. MNDNR
wildlife managers commonly use food plots in conjunction with mowed lines as firebreaks on
WMAs. In addition, wildlife managers use food plots to prepare sites for planting grasslands.
Farming sites as food plots kills undesirable vegetation and uses up chemical residue in the soil,
leaving a clean seedbed for planting sensitive prairie plants. Finally, managers use food plots
as a physical (via annual tillage) and chemical barrier to contain woody vegetation from
encroaching into grasslands.

Function #6: Hayfields and Small Grains Provide Reproductive Habitat

Hayfields can provide valuable habitat in landscapes where natural grasslands have
been degraded and reduced. However, some important qualifications when assessing the
breeding habitat value of hayfields are size and landscape context, and the timing and
frequency of haying. Many grassland species exhibit minimum area requirements, and will not
nest in grassland patches below a certain size (Winter and Faaborg 1999, Herkert et al. 2003).
Hayfields can provide needed heterogeneity in a landscape matrix where row crops dominate.
For example, a diversified landscape (e.g., hayfields and cropland) appeared to enhance
pheasant nest survival (Clark and Bogenschutz 1999). Porter (1977) noted female wild turkeys
increased use of hayfields and pastures through July and August in southeastern Minnesota.
Similarly, Wright et al. (1989) reported that turkey hens with broods used pastures and idle
fields more than expected. McMaster et al. (2005) found 26 species of birds nesting in haylands
in Saskatchewan, including songbirds and waterfowl.

Mowing hay drastically alters the structure of the vegetation, which affects species
differently depending on their habitat preferences (Frawley and Best 1991). In the Prairie
Pothole Region, ducks have been found to nest in hayfields (Klett et al. 1988), but hayfields
were less attractive than idle grasslands because the previous year's hay operation removes
much of the residual vegetation that attracts nesting ducks early in the spring. Dale et al. (1997)
found that various species of grassland songbirds nested in hayfields, but they were less
attractive than native grasslands. Mowing hay also can cause nest losses as well as mortality
of fledglings and adults (Frawley 1989, Rodenhouse et al. 1993). If mowing is frequent, many
birds may not be able to complete their nesting cycles, and Dale et al. (1997) recommend that
most hayfields be mowed only in alternate years with some hayfields left idle for 3 or more years
to increase bird productivity.

In Wisconsin, Murphy et al. (1985) determined that white-tailed deer used hayfields
during fawning season when other crops were being planted or were in early growth stages. It
was suggested that preference for grassland and shrub habitat during the fawning season and
in summer probably was due to the greater availability there of forbs and grasses (Murphy et al.
1985). In Minnesota, Brinkman et al. (2004) observed that high neonate survival was likely
associated with a low predator density, quality vegetation structure at neonate bed sites, and
high nutritional condition of dams. However, they suggest that any effects of fawning habitat on
survival are speculative because fawning habitat quality has not been evaluated in the
intensively farmed regions of Minnesota (Brinkman et al. 2004). Likewise Gould and Jenkins
(1993) did not determine fawning site selection, but they found that Conservation Reserve
Program (CRP) grasslands were important habitat to females during fawn rearing, both for
resting and active periods, and particularly at night.
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Function #7: Public Relations with County Commissioners, Farmers, and Sporting Clubs

In a survey of 32 state wildlife agencies, edge effect, supplemental food, and public
relations were the main reasons for food plot management (Krusac and Michael 1979). In this
survey, public reaction to food plots was favorable in all states that received public feedback.
Our interviews with wildlife managers throughout Minnesota’s farmland region found a
consistent belief that food plots are good for public relations. Arranging for farmers to maintain
food plots on WMAs establishes a landlord-renter relationship in which MNDNR wildlife
managers offer a valuable commaodity (cropland) to farmers. The farmer becomes invested in
what happens with the WMA and watches over it as he would his own land. This relationship
establishes lines of communication between MNDNR and the farming community. Although this
relationship is valuable in itself, it can lead to additional work accomplished (e.g., barter for other
services, such as mowing parking lots), future land acquisitions, and reduced complaints about
noxious weeds. Also, county commissioners in the farmland region often like to see part of
MNDNR acquisitions remain in cropland and local farmers remain connected to the property

In a plan to increase pheasant populations, South Dakota Department of Game, Fish,
and Parks (1988) advocated food plots as “an excellent medium for involving local sportsmen
groups.” A, wildlife food plot contest was implemented in Minnesota to involve local youth
organizations in wildlife management (Dornfeld 1989). Sporting clubs also actively promote and
encourage planting food plots and seed mixes specifically designed for target game species
(Pheasants Forever 2008). Woods et al. (1996) and Hayslette (2000) demonstrated that
personal involvement with management had a strong effect on hunter satisfaction with habitat
management. Involvement of sporting clubs through food plot plantings may lead to higher
hunter satisfaction on WMAs.

DISCUSSION

We identified 7 primary functions of food plots managed by the MNDNR on WMAs and
private lands. For each function, we found scientific or anecdotal evidence demonstrating that
food plots were effective in accomplishing their intended purpose in some, but not all,
circumstances. The effectiveness of food plots in serving their intended purpose depended
partly on factors (such as weather and human attitudes) that are beyond the control of wildlife
managers.

Additional research is needed to quantify the effectiveness of food plots in meeting their
intended functions. For example, effectiveness of food plots in increasing survival and
reproductive rates of resident game birds depends on winter severity. Managers provide food
plots every year because they cannot predict when severe winters will occur and because they
perceive a high, but unquantified, cost in public relations for not being prepared. Thus,
information is needed to quantify both the magnitude of biological benefits to birds and societal
benefits to the public. On the other hand, identifying certain food plot characteristics could
increase the effectiveness of food plots in their desired function. For example, because food
plots serve resident game birds best when located within 300-600 m of heavy winter cover, food
plots further from winter cover should probably be questioned.

One food plot function for which we found little support was providing winter food for
deer in Minnesota’s farmland/transition region (M. Grund, MNDNR, personal communication).
Because of the infrequency of killing winters and the current management emphasis on
reducing deer population density in much of Minnesota (Grund 2007, Lenarz 2007), use of food
plots may not be justifiable in these areas.
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THE VALUE OF FARM PROGRAMS FOR PROVIDING WINTER COVER AND FOOD FOR
MINNESOTA PHEASANTS

Kurt J. Haroldson, Angela K. Isackson, and Janelle Grochowski'
SUMMARY OF FINDINGS

The purpose of this study was to determine how much winter habitat is needed to sustain
local populations of ring-necked pheasants (Phasianus colchicus) over a range of winter
conditions. We estimated relative abundance of pheasant populations on 36 study areas using
roadside surveys. In addition, we estimated amounts of winter cover, winter food, and
reproductive cover on each study area by cover mapping to a geographic information system
(GIS). During 2003-2007, pheasant population indices varied in association with weather and
habitat. A preliminary evaluation indicated that mean pheasant indices were positively related to
habitat abundance (r* = 0.115; P = 0.02) for all study areas combined, but this relationship was
not significant for all regions. Five consecutive mild winters have hampered our ability to
estimate winter habitat needs. Future work will include improved estimates of habitat
abundance, and more complex analysis of the association between pheasant indices and habitat
parameters. Final products of this project will include GIS habitat models or maps that managers
can use to target habitat development efforts where they may yield the greatest increase in
pheasant numbers.

INTRODUCTION

Preferred winter habitat for ring-necked pheasants in the Midwest includes grasslands,
wetlands, woody cover, and a dependable source of food (primarily grain) near cover (Gates and
Hale 1974, Trautman 1982, Perkins et al. 1997, Gabbert et al. 1999). However, emergent
wetlands and woody habitats that are large enough to provide shelter during severe winters have
been extensively removed from agricultural landscapes, and grasslands and grain stubble are
inundated by snow during some years. During severe winters, pheasants without access to
sufficient winter habitat are presumed to perish or emigrate to landscapes with adequate habitat.
Birds that emigrate >3.2 km (2 miles) from their breeding range are unlikely to return (Gates and
Hale 1974).

Over 400,000 ha (1 million acres) of cropland in Minnesota’s pheasant range are
currently retired under the Conservation Reserve Program (CRP). Wetland restorations, woody
habitats and food plots are eligible cover practices in the CRP, but most appear inadequate in
size, design, or location to meet pheasant habitat needs. Furthermore, small woody plantings
sometimes established on CRP lands may reduce the quality of adjacent grass reproductive
habitat without providing intended winter cover benefits.

Pheasants use grasslands for nesting and brood rearing, and we previously documented
a strong relationship between grassland abundance and pheasant numbers (Haroldson et al.
2006). However, information is lacking on how much winter habitat is needed to sustain
pheasant populations during mild, moderate, and severe winters. The purpose of this study is to
quantify the relationship between amount of winter habitat and pheasant abundance over a
range of winter conditions. Our objectives are to: (1) estimate pheasant abundance on study
areas with different amounts of reproductive cover, winter cover, and winter food over a time
period capturing a range of winter severities (>5 years); (2) describe annual changes in
availability of winter cover as a function of winter severity; and (3) quantify the association
between mean pheasant abundance (over all years) and amount of reproductive cover, winter
cover, and winter food.

! Geography Department, Minnesota State University, Mankato
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METHODS

We selected 36 study areas of contrasting land cover in Minnesota’'s core pheasant
range to ensure a wide range of habitat configurations. Study areas averaged 23 km? (9 miles?)
in size, and were selected to vary in the amount of winter cover, winter food, and reproductive
cover. We defined winter cover as cattail (Typha spp.) wetlands >4 ha (10 acres) in area
(excluding open water), dense shrub swamps >4 ha (10 acres) in area, or planted woody
shelterbelts >0.8 ha (2 acres) in area, >60 m (200 feet) wide, and containing >2 rows of conifers
(Gates and Hale 1974, Berner 2001). Winter food was defined as grain food plots left
unharvested throughout the winter and located <0.4 km (1/4 mile) from winter cover (Gates and
Hale 1974). Reproductive cover included all undisturbed grass cover >6 m (20 feet) wide. To
facilitate pheasant surveys, we selected study areas that were square in shape and contained a
uniform distribution of roads through the study area interior. Nine study areas were selected in
each of 4 regions located near Marshall, Windom, Glenwood, and Faribault, Minnesota (Figure

1).

We estimated amounts of winter cover, winter food, and reproductive cover on each
study area by cover mapping to a GIS using recent (2003, 2004, 2005, and 2006) aerial
photographs. In addition, we mapped large habitat patches within a 3.2-km (2-mile) buffer
around study area boundaries to assess the potential for immigration to and emigration from
study areas. We used Farm Service Agency GIS coverages of farm fields (Common Land Units)
as base maps, and edited field boundaries to meet the habitat criteria of this project. Cover
types were verified by ground-truthing all habitat patches visible from roads. Because cover
mapping of cattail wetlands, shrub swamps, and undisturbed grasslands is still in progress, for
this progress report we made preliminary estimates of the amounts of these habitats from GIS
coverages of the National Wetlands Inventory (NWI), Wildlife Management Areas (WMAs),
Waterfowl Production Areas (WPAs), and CRP enrollments. We recognize that not all cattail
wetlands, shrub swamps, and undisturbed grasslands are included in these GIS coverages.

We used historical climate summaries (Minnesota Climatology Working Group,
http://climate.mn.edu) to calculate an index to winter severity for each year (2003-2007) and
region. Our winter-severity index was based on Evrard (1996) and was calculated as the sum of
the number of days with minimum temperature <-18 °C (0°F) and number of days with snow
depth >15 cm (6 inches). We defined winter for a given year as 1 December of the previous
year to 31 March.

We estimated relative abundance of pheasant populations on each study area using
roadside surveys (Haroldson et al. 2006). Roadside surveys consisted of 16—-19 km (10-12
mile) routes primarily on gravel roads (< 6 km [4 miles] of hard-surface road). Observers drove
each route starting at sunrise at an approximate speed of 24 km/hour (15 miles/hour) and
recorded the number, sex, and age of pheasants observed. Surveys were repeated 10 times on
each study area during spring (20 April — 20 May) and summer (20 July — 20 August). Surveys
were conducted on mornings meeting standardized weather criteria (cloud cover <60%, winds
<16 km/hour [10 miles/hour], temperature >0°C [32°F], dew present) 1-2 hours before sunrise.
Surveys were completed even if conditions deteriorated after the initial weather check. We
attempted to survey all study areas within a region on the same days, and observers were
systematically rotated among study areas to reduce the effect of observer bias.

Observers carried Global Positioning System receivers while conducting roadside
surveys to record their time and position throughout each survey (track logs), and to record the
location of observed pheasants (waypoints). We inspected all track logs for each observer to
ensure that surveys were conducted at the correct time, location, and speed of travel.

For each study area and season, we calculated a population index (pheasants
counted/route) from the total number of pheasants counted/total survey distance driven over all
10 repetitions. We standardized the index to pheasants/161 km (pheasants/100 miles) to adjust
for variation in survey distance among study areas. We evaluated temporal trends in pheasant
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abundance by calculating mean percent change in population indices by region and in total. We
interpreted trends as statistically significant when 95% confidence intervals of percent change
did not include 0.

To evaluate the effect of habitat on pheasant abundance, we calculated a cover index for
each study area:

Cl = [(UG/Max)x4 + (WCwFP/Max)x4 + (WCwoFP/Max)x2 + (FP/Max)] / 11

Where; UG = undisturbed grass (% of study area)
WCwFP = winter cover near a food plot (number of patches)
WCwoFP = winter cover without a nearby food plot (number of patches)
FP = food plot (humber of patches)
Max = maximum observed value among all 36 study areas.

The cover index combined the effects of reproductive cover, winter cover, and winter food into a
single weighted average (weight based on a preliminary estimate of relative importance).
Potential values of cover index ranged from 0.0 (poorest habitat) to 1.0 (best habitat). We
acknowledge that the cover index is an oversimplification, and we used it only to make simple, 2-
dimentional plots for this early progress report. We evaluated the association of cover indices to
pheasant population indices using simple linear regression.

RESULTS

We identified and mapped 355 patches of winter cover on the 36 study areas and
surrounding 3.2-km (2-mile) buffers. Number of winter cover patches varied from 0-6 patches on
study areas and 0-12 patches in surrounding buffers, totaling 0-18 patches on combined study
areas and buffers.

Severity of winter weather was relatively mild during all 5 winters (2003-2007) of this
study. Ranked winter severity indices (with rank of one being most severe) ranged from twenty-
fifth to fifty-seventh for the 59-year period 1949-2007. Deep snow rendered the least robust
patches of winter cover (e.g., 4-ha [10-acre] cattail wetlands) unavailable to pheasants for no
more than 2 weeks during any of the 5 winters of this study.

Spring 2007 Surveys

Observers completed all 360 scheduled surveys (10 repetitions on 36 study areas) during
the spring 2007 season. Despite strong efforts by surveyors to select days that best met
weather standards, weather conditions were not consistent among surveys, ranging from
excellent (calm, clear sky, heavy dew) to poor (wind >16 km/hour [10 miles/hour], overcast sky,
no dew, or rain). Over all regions, 88% of the surveys were started with at least light dew
present, which was similar to previous years (78-92%). Eighty-one percent of surveys were
started under clear to partly cloudy skies (<60% cloud cover), 98% reported wind speeds <16
km/hour (10 miles/hour), and 100% of surveys were started on mornings with temperatures >0°C
(32°F). Among regions, Faribault experienced the least dew (18% of surveys started with no
dew) and most cloud cover (28% of surveys started with cloud cover >60%).

Pheasants were observed on all 36 study areas during spring 2007, but abundance
indices varied widely among areas from 19.2-519.4 pheasants observed per route (Table 1).
Over all study areas, the mean pheasant index was 202.0 birds/route, a 28% increase (95% CI:
10-46%) from spring 2006 and the highest observed during the 5 years of this study (Table 2).
Total pheasants/route varied among regions from 77.6 in the Faribault region to 273.4 in the
Marshall region (Table 2). Compared to 2006, total indices changed significantly only in the
Glenwood region (101%; 95% CI: 57-145%; Table 2).
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Hens were relatively abundant during spring 2007. The overall hen index averaged
120.5/route, a 31% increase (95% CIl: 9-53%) from 2006 (Table 2). Among regions, the hen
index ranged from 30.9/route in Faribault to 175.0/route near Marshall. Hen indices increased
significantly from 2006 in Glenwood (121% increase; 95% CIl: 70-172%) and Marshall (39%
increase; 95% CIl: 3-75%), remained unchanged in Windom, and decreased in Faribault (29%
decrease; 95% CI: 14-44; Table 2). The observed hen:rooster ratio varied from 0.5 to 2.8
among study areas (Table 1). Fewer hens than roosters were observed on 1 study area in the
Glenwood region and 8 areas in Faribault.

Summer 2007 Surveys

Observers completed all 360 scheduled surveys during the summer 2007 season.
Weather conditions during the summer surveys ranged from excellent (calm, clear sky, heavy
dew) to poor (light or no dew, overcast sky). Over all regions, 76% of the surveys were started
with medium-heavy dew present, which was similar to 2006 (75%) but lower than 2005 (81%),
2004 (87%), and 2003 (81%). Prevelance of medium-heavy dew conditions this year were
similar among the Faribault (83%), Marshall (81%), and Windom regions (82%), but much lower
(56%) in Glenwood. For all regions combined, 73 percent of surveys were started under clear
skies (<30% cloud cover), and 73% reported wind <6 km/hour (4 miles/hour). In comparison,
89% of the statewide August Roadside Surveys were started under medium-heavy dew
conditions, 83% under clear skies, and 75% with winds <6 km/hour (4 miles/hour). The less
desirable weather conditions reported in this study probably reflect the limited availability of 10
suitable survey days within the 31-day period.

Pheasants were observed on all 36 study areas during 2007, but abundance indices
varied widely from 14.2-553.2 pheasants observed per route (Table 3). Over all study areas, the
mean pheasant population index of 150.8 birds/route was not significantly different from 2006
(161.9 birds/route). Total pheasant indices varied among regions from 56.4 birds/route in the
Faribault region to 281.3 birds/route in Marshall (Table 4). Regional indices of total pheasants
were similar to 2006 (Table 4).

The overall hen index (28.8 hens/route) was similar to last year (28.7 hens/route), and
varied among regions from 7.5 in the Faribault region to 53.1 near Marshall (Table 4). Hen
indices decreased 31% (95% CIl: =2 to—50%) in the Faribault region, but were not significantly
changed from 2006 in the Glenwood, Faribault, or Windom regions (Table 4). The cock index
increased significantly overall and in the Glenwood region (Table 4). The observed hen:rooster
ratio varied from 0.2 to 3.7 among study areas (Table 3), and averaged 1.5 overall. Fewer hens
than roosters were observed on 1 study area in the Windom region, 2 in the Glenwood region
and 6 study areas in the Faribault region.

The 2007 overall brood index (21.0 broods/route) was similar to 2006 (23.1
broods/route), with regional indices ranging from 8.0 in Faribault to 37.2 in Marshall (Table 4).
Regional brood indices were similar to 2006 except in Glenwood, where they decreased 24%
(95% CI: -47 to -1%) (Table 4). Mean brood size averaged 4.9 chicks/brood overall, but varied
among regions from 4.6 in Glenwood to 5.1 in Faribault. Mean brood size in 2007 increased
25% (95% CIl: 9-41%) over that in 2006 in the Windom region and was similar to 2006 in
Glenwood, Faribault, and Marshall (Table 4). On average, 20.5 broods were observed for every
100 hens counted during spring surveys, which was similar to last year. This brood recruitment
index (broods/100 spring hens) varied among regions from 10.1 in Glenwood to 28.1 in Faribault.
Brood recruitment indices decreased significantly only in the Glenwood region (95% CI: -36 to -
78%) (Table 4).

Habitat Associations

For all study areas combined, the mean pheasant index (total pheasants/route averaged
over summer 2003-2007) was significantly related to cover index (r2 = 0.15; P = 0.02). Among
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regions, however, pheasant indices were significantly associated with cover indices for Marshall
only (r* = 0.72; P < 0.01; Figure 2).

DISCUSSION

We expected a high spring hen population in 2007 given the relatively mild winter of
2007. The overall increase (all study areas combined) in hen indices was heavily influenced by
the 121% increase in hens counted in the Glenwood region, where winter severity was mildest (2
periods of deep snow persisting only 2 weeks each). In contrast, winter severity was greatest in
the Faribault region (11 weeks of persistent snow), where the hen index declined.

Weather during the reproductive period was warmer and drier than average, conditions
conducive for increased nest success and chick survival. However, brood size increased only in
the Windom region and the brood recruitment index (broods/100 spring hens) was relatively low,
especially in the Glenwood region. Our study was not designed to determine cause for changes
in population rates, but low recruitment during 2007 may have been a density-dependent
response to high pheasant density (Berner 2001). Despite low rates of brood recruitment, total
pheasant indices remained high due to above-average carryover of adults from 2006 plus
average brood size in 2007.

At this early stage in our evaluation, we cannot explain the weak association between
summer pheasant indices and habitat abundance (Figure 2). However, preliminary habitat
estimates based on GIS coverages of the NWI, WMAs, WPAs, and CRP enrollments appear to
have been incomplete, especially on the Glenwood and Faribault study areas. Habitat estimates
will be improved as we complete cover mapping. In addition, future analyses of pheasant-habitat
associations will use multiple regression models that treat reproductive cover, winter cover, and
winter food as independent predictor variables.

Our study design called for at least 1 severe winter to estimate pheasant winter cover
needs under the full range of Minnesota conditions. We expected pheasant populations to
decline following severe winters, with the largest declines on study areas with the least amount
of winter cover. However, 5 consecutive mild-moderate winters resulted in relatively high, stable
pheasant populations on all study areas. Furthermore, the significant loss of CRP contracts
expected during 2007-2009 will preclude an extension of this study. Thus, management
implications resulting from this study may be limited to periods of mild-moderate winter weather.

We plan to complete annual cover mapping of all 36 study areas in 2008. Next, we will
attempt to build a multiple regression model using data extracted from a previous pheasant
habitat study (Haroldson et al. 2006) and test the model with data from this study. Finally, we
will assess winter habitat availability in relation to snow depth and drifting during the next
moderate-severe winter.
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Table 1. Pheasant population indices and sex ratios (female:male) after 10 repeated surveys (n) on 36 study areas
in Minnesota, spring 2007.

Birds/route®

Region Study area n Total Cocks Hens F:M ratio
Marshall 1 10 437.3 156.0 281.3 1.8
2 10 445.8 173.3 2725 1.6
3 10 364.1 152.4 211.7 1.4
4 10 374.0 104.5 269.5 2.6
5 10 251.7 99.6 152.1 1.5
6 10 219.8 70.8 149.1 21
7 10 173.6 46.8 126.8 2.7
8 10 101.0 441 56.9 1.3
9 10 93.4 38.2 55.3 1.4
Glenwood 10 10 100.0 42.5 57.5 1.4
11 10 289.8 95.3 194.5 2.0
12 10 306.7 139.5 167.1 1.2
13 10 271.3 100.4 170.9 1.7
14 10 250.4 115.5 134.9 1.2
15 10 519.4 219.9 299.5 1.4
16 10 139.0 71.0 68.1 1.0
17 10 78.5 43.8 34.7 0.8
18 10 282.4 108.3 1741 1.6
Windom 19 10 430.5 114.7 315.8 2.8
20 10 261.4 104.9 156.5 1.5
21 10 164.2 62.6 101.6 1.6
22 10 285.2 119.1 166.1 1.4
23 10 269.3 110.4 158.9 1.4
24 10 87.0 42.0 45.0 1.1
25 10 92.5 30.4 62.1 2.0
26 10 225.7 78.8 146.9 1.9
27 10 58.3 27.4 30.9 1.1
Faribault 28 10 193.4 110.4 83.0 0.8
29 10 50.5 32.2 18.3 0.6
30 10 63.7 411 22.6 0.5
31 10 111.8 711 40.7 0.6
32 10 82.9 55.0 27.9 0.5
33 10 80.2 422 379 0.9
34 10 61.4 37.7 23.7 0.6
35 10 35.4 21.2 14.2 0.7
36 10 19.2 9.2 10.0 1.1

“Route length standardized to 161 km (100 miles).

Table 2. Regional trends (% change) in pheasant population indices on 36 study areas in Minnesota, spring 2003—2007.

Birds/route® % change
Region Group n 2003 2004 2005 2006 2007 2006-2007  95% ClI
Marshall Total pheasants 9 87.2 116.3 1104 2114 2734 34 +34
Cocks 9 43.1 474 47.7 78.2 98.4 29 +33
Hens 9 44 1 68.9 62.7 133.2 175.0 39 +36
Glenwood Total pheasants 9 1009 113.0 84.5 126.3 248.6 101 144
Cocks 9 48.7 47.2 40.2 60.3 104.0 88 51
Hens 9 52.2 65.9 44.3 66.0 144.6 121 151
Windom Total pheasants 9 1623 179.7 167.6 2343 208.2 -8 +16
Cocks 9 69.4 75.8 65.0 90.5 76.7 -11 +15
Hens 9 92.9 103.9 102.6  143.9 131.5 -6 +18
Faribault Total pheasants 9 70.3 86.0 57.3 91.1 77.6 -15 15
Cocks 9 371 471 335 443 46.7 2 +20
Hens 9 33.2 38.8 23.8 46.8 30.9 -29 +15
All Total pheasants 36  105.2 123.8 1049 165.8 202.0 28 +18
Cocks 36 49.6 54.4 46.6 68.3 81.5 27 +18
Hens 36 55.6 69.4 58.3 97.5 120.5 31 122

“Route length standardized to 161 km (100 miles).
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Table 3. Pheasant population indices and sex ratios (female:male) after 10 repeated surveys (n) on 36 study areas in Minnesota,
summer 2007.

Study Birds/route® F:M Chicks/ Broods/  Chicks/ Broods/100 Broods/100

Region area n Total Cocks Hens ratio route® route® brood Summer hens Spring hens
Marshall 1 10 553.2 52.3 89.2 1.7 411.7 74.8 55 0.838 0.266
10 477.5 721 81.3 1.1 324.2 55.0 5.9 0.677 0.202
3 10 145.6 24.8 49.0 2.0 71.8 214 34 0.436 0.101
4 10 265.0 26.0 53.0 2.0 186.0 34.0 55 0.642 0.126
5 10 406.7 50.8 57.5 1.1 298.3 50.0 6.0 0.870 0.329
6 10 175.5 16.0 41.5 2.6 117.9 29.2 4.0 0.705 0.196
7 10 315.5 26.4 66.4 25 222.7 43.6 5.1 0.658 0.344
8 10 116.8 124 26.2 21 78.2 17.8 44 0.679 0.313
9 10 75.7 13.2 14.1 1.1 48.4 9.1 5.3 0.645 0.165
Glenwood 10 10 58.0 5.0 10.0 2.0 43.0 8.0 54 0.800 0.139
11 10 66.9 14.0 131 0.9 39.8 13.6 29 1.032 0.070
12 10 124.8 271 32.9 1.2 64.8 20.0 3.2 0.609 0.120
13 10 52.2 12.6 10.9 0.9 28.7 8.7 3.3 0.800 0.051
14 10 183.3 14.0 31.6 23 137.7 27.2 5.1 0.861 0.202
15 10 141.7 241 33.3 14 84.3 21.3 4.0 0.639 0.071
16 10 66.7 6.2 16.7 27 43.8 8.6 5.1 0.514 0.126
17 10 20.7 74 6.6 0.9 6.6 0.8 8.0 0.125 0.024
18 10 128.7 23.6 22.7 1.0 824 19.4 4.2 0.857 0.112
Windom 19 10 2147 17.4 59.5 34 137.9 36.8 3.7 0.619 0.117
20 10 260.6 252 41.7 1.7 193.6 371 5.2 0.889 0.237
21 10 147.4 10.0 289 29 108.4 25.3 43 0.873 0.249
22 10 169.7 35.2 53.2 1.5 81.2 19.9 4.1 0.373 0.120
23 10 175.2 24.3 39.1 1.6 111.9 25.7 43 0.658 0.162
24 10 150.0 19.0 27.0 1.4 104.0 21.0 5.0 0.778 0.467
25 10 83.2 12.6 14.5 1.1 56.1 9.3 6.0 0.645 0.150
26 10 315.8 241 48.7 2.0 243.0 42.1 5.8 0.865 0.287
27 10 28.7 10.4 26 0.3 15.7 35 4.5 1.333 0.113
Faribault 28 10 84.9 12.3 7.5 0.6 65.1 14.2 4.6 1.875 0.170
29 10 19.8 5.0 1.0 0.2 13.9 3.0 4.7 3.000 0.162
30 10 35.5 6.5 5.6 0.9 23.4 4.8 48 0.857 0.214
31 10 116.7 13.7 16.7 1.2 86.3 14.7 5.9 0.882 0.361
32 10 42.3 11.3 6.8 0.6 24.3 7.2 34 1.067 0.258
33 10 72.0 2.6 9.5 3.7 59.9 10.4 5.8 1.091 0.275
34 10 64.9 7.9 13.2 1.7 43.9 7.0 6.3 0.533 0.296
35 10 57.5 9.7 6.2 0.6 41.6 8.8 4.7 1.429 0.625
36 10 14.2 3.3 0.8 0.3 10.0 1.7 6.0 2.000 0.167

“Route length standardized to 161 km (100 miles)
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Table 4. Regional trends (% change) in pheasant population indices on 36 study areas in Minnesota, summer 2003—
2007.

Birds/route® % change

Region Group n 2003 2004 2005 2006 2007  2006-2007  95% ClI

Marshall Total pheasants 9 142.6 1149 1905 2809 2813 11 +49
Cocks 12.7 13.5 10.5 26.2 32.7 38 43
Hens 25.6 20.5 32.3 49.1 53.1 21 50
Broods 223 16.8 35.0 38.9 37.2 -3 +30
Chicks/brood 4.6 4.8 4.2 5.0 5.0 2 15
Broods/100 59.9 29.8 77.2 35.9 22.7 —24 27
spring hens

Glenwood Total pheasants 9 139.9 579 1357 1321 93.7 -17 126
Cocks 9.2 8.3 8.0 11.8 14.9 34 +33
Hens 235 12.3 20.7 20.8 19.7 18 +38
Broods 20.2 8.3 17.2 19.2 14.2 —24 23
Chicks/brood 5.0 4.1 6.1 5.2 4.6 -6 25
Broods/100 447 14.7 42.8 29.3 10.1 -57 21
spring hens

Windom Total pheasants 9 283.5 179.8 187.0 152.8 171.7 19 +29
Cocks 25.9 23.6 13.8 259 19.8 -14 +21
Hens 50.9 36.2 37.4 32.7 35.0 9 23
Broods 36.2 24.2 294 23.0 245 10 +30
Chicks/brood 5.4 5.0 4.6 3.9 4.8 25 +16
Broods/100 471 29.1 30.2 18.7 211 32 53
spring hens

Faribault Total pheasants 9 164.6 54 .4 90.5 81.7 56.4 -10 152
Cocks 9.5 13.0 8.0 7.8 8.0 16 44
Hens 23.6 13.1 14.8 12.2 7.5 =31 29
Broods 23.6 6.8 12.6 11.4 8.0 12 91
Chicks per brood 5.5 5.0 5.5 5.3 5.1 -1 15
Broods/100 85.4 18.6 71.0 27.6 28.1 77 157
spring hens

All Total pheasants 36 182.6 101.7 1509 1619 150.8 1 +18
Cocks 14.3 14.6 10.1 17.9 18.8 18 17
Hens 30.9 20.5 26.3 28.7 28.8 4 17
Broods 25.6 14.0 23.6 231 21.0 -1 23
Chicks/brood 5.1 4.7 5.1 4.8 4.9 5 19
Broods/100 59.3 231 55.3 27.9 20.5 7 +39
spring hens

“Route length standardized to 161 km (100 miles).
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Figure 1. Locations of winter-habitat study areas within Minnesota’s pheasant range,
2003-2007.
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MANAGEMENT-FOCUSED RESEARCH NEEDS OF MINNESOTA’S WILDLIFE MANAGERS-
GRASSLAND MANAGEMENT ACTIVITIES

Molly Tranel
SUMMARY OF FINDINGS

In order to determine what areas of habitat management warranted research and to design
research projects that address these information needs, Minnesota Department of Natural
Resources (MNDNR) Habitat Evaluations Biologists conducted a survey of research needs. The
majority of respondents needed information on all categories for the prairie/ grassland portion of the
survey: (1) prairie/grassland burns;(2) prairie/grassland management; (3) food plot establishment
and maintenance; and (4) woody cover development. Prairie grassland management had the
greatest interest (94%) of the 4 management activities. Woody encroachment management was
the most common need provided in open-ended responses.

INTRODUCTION

MNDNR Section of Wildlife committed staff time and funding to expand efforts to experiment
with habitat management techniques and evaluate their effectiveness at accomplishing wildlife
habitat and population goals. Three habitat evaluation positions were created in response to
requests from MNDNR wildlife managers for help evaluating the effectiveness of habitat
management for wildlife in Minnesota’s farmland, wetland, and forest regions. In order to determine
what areas of habitat management warranted research and to design research projects that
address these information needs, MNDNR’s Habitat Evaluations Biologists conducted a survey of
research needs.

METHODS

Surveys were sent to MNDNR wildlife managers, assistant wildlife managers, regional
wildlife managers, and assistant regional wildlife managers (n=65) by electronic mail on 15 January
2008. Reminders were sent to non-respondents on 31 January 2008. No responses were
accepted after 14 February 2008.

The survey was categorized into 3 parts: 1) forest management activity, 2) prairie
management activity, and 3) wetland management activity. This report summarizes only the prairie
management activity. David Rave, Wetland Wildlife Populations and Research Group, will report
separately on the wetland management activities portion of the survey and Wes Bailey, Forest
Wildlife Populations and Research Group, will report on results of the forest management activities
portion.

We provided each survey recipient with a table outlining 4 major management activities for
the prairie region (Figure 1). These activities represented the major expenditure categories that
MNDNR wildlife managers use to track funding for habitat management. For each of the activities,
we asked “Does it need evaluation?” and respondents replied “Yes” or “No”. We provided a list of
specific examples beneath each activity, and we invited respondents to list other activities. When
respondents indicated the activity needs evaluation, they were asked to rank the importance of
evaluation for each example with a rank between 1 and 5 (1 meaning most important). Managers
were encouraged to fill the survey out alone or with the other staff in their office. Because some
respondents completed the survey in collaboration with others in their area office, but did not clarify
how many respondents the survey represented, we counted each returned survey as from 1
respondent.



92

RESULTS

Thirty-six respondents completed the prairie portion of the survey. Of these, the majority of
managers were from Region 1 (n=12) and Region 3 (n=10), followed by Region 2 (n=8) and Region
4 (n=6).

Prairie / Grassland Burns

Thirty-six respondents answered the question on prairie/grassland burn activities, with 69%
replying that this activity needs evaluation. Of these, 92% assigned a rank to seasonal timing of
burns, resulting in a mean rank of 1.2. Ranked second was frequency of burns (mean=1.9),
followed by firebreak development (mean=3.2) (Table 1). Twenty-nine percent of people who
reported a need for information on prairie/grassland burn activities offered additional examples of
information needs, such as effect of burns on controlling woody encroachment (n=5) and the need
for information on maintaining sedge meadows associated with waterfowl lakes and limiting factors
to getting burns done and corrective measures (n=1).

Prairie / Grassland Management

Thirty-six respondents answered the question on prairie/grassland management activities,
with 94% reporting a need for information on establishing, maintaining, and improving grasslands
for wildlife. This was the highest “Yes” response rate of the 4 management activities, suggesting
very high manager interest. Of the 34 people who answered “Yes” to this question, 68% assigned a
rank to convert cool season stands to native grass (mean=2.2, Table 1). Eighty-two percent
assigned a rank to species diversity (% grass/forbs) (mean=2.4), and exotic species removal and/or
prevention was ranked 2.8 (frequency= 71%). Twenty-six percent of respondents who answered
yes to this question included their own examples: effects of trees and woody encroachment (n=4),
haying of grasslands for biofuel harvest (n=3), impacts on forbs by herbicides used for noxious
weed control (n=3). Assessment of past plantings, wildlife use of restored grasslands, forb
establishment and maintaining diversity, and increasing insect abundance were all listed once
(n=1).

Food Plot Establishment and Maintenance

Thirty-seven respondents answered the question on food plot establishment and
maintenance activities, with 57% of respondents indicating this activity needs evaluation. Of the 21
people who answered yes to this question, 86% assigned a mean rank of 1.2 to necessity of food
plots, (Table 1). Forty-eight percent assigned a mean rank of 2.5 to food plot maintenance and 3.3
to providing seed to landowners (frequency= 52%). Forty-three percent of respondents who
answered yes to this question provided other examples: food plot location and size (n=2) types of
food plots to plant. (n=2). The following examples were reported once: cost effectiveness where
GMO (Round up Ready) crops cannot be utilized, purchasing grain from private landowners for
waterfowl management, wildlife benefits assessment, keeping farming cooperators in small food
plot practices on Wildlife Management Areas (WMAs), habitat/land costs of food plots, use of
perennial seed bearing plants vs. annual grains, and seed mix/fertilizer.

Woody Cover Development

Thirty-seven respondents answered the question on woody cover development activities,
with 68% of people replying it needs evaluation. Of the 25 people who answered yes to this
question, 80% assigned a mean rank of 1.4 to effectiveness of plantings (Table 1), and 64% ranked
planting techniques with a mean of 2.2. Fifty-six percent of respondents included additional
examples: effects of woody cover plantings (WCP) on grassland birds (n=5), species composition of
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WCP (n=4). Other topics listed once were: necessity for pheasants, reforestation on former
agricultural land, WCP location and size, wildlife value of WCP, private land WCP cost
effectiveness, and wildlife use/value.

DISCUSSION

More managers from the forested Region 2 (n=8) completed the prairie management portion
of the survey than from the farmland Region 4 (n=6). Many respondents took advantage of the
opportunity to discuss management activities in detail by providing their own examples or clarifying
their point in the “Other” spaces. These comments were helpful in mitigating some of the limitations
of the structured format of the survey. For example, woody encroachment management was the
most common response in the open-ended “Other” spaces (n=10). This response received a mean
rank of 1.3 (n=6), suggesting that this is a concern for management. Interviews conducted by the
Habitat Evaluations Biologists with managers across the farmland region of the state confirm this
need for research on the effectiveness of woody encroachment control methods such as fire,
cutting, and herbicide application.

For many of the management activities, respondents commented that research has already
been conducted on specific topics, but that a literature review or best management practices would
be beneficial. Providing information in this type of format could assist managers in remaining
current on grassland management techniques and research.

The majority of respondents needed information on the 4 categories: 1) prairie / grassland
burns, 2) prairie / grassland management, 3) food plot establishment and maintenance, and 4)
woody cover development. Prairie grassland management had the greatest interest (94%) of the 4
management activities. Thus, wildlife managers are in greatest need of information on establishing,
maintaining, and improving grassland habitats for wildlife. Converting cool season stands to native
grass and species diversity were the 2 most important needs under this activity. Many of the
additional comments provided throughout the prairie/grassland portion of the survey expressed the
need for more information not only on techniques for planting native grass stands, but on how to
keep such stands established and healthy. Respondents further specified concern on how the
control of thistles using herbicide affects forb success and diversity.
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Table 1. Mean rank (1 most important, 5 least) and frequency (# responding “Yes” / total # respondents) of management
activities and provided examples for each activity, from a survey of MNDNR wildlife managers, Jan 2008.

PRAIRIE / GRASSLAND BURN ACTIVITIES

Provided example Mean rank Frequency
Seasonal timing of burns 1.2 92%
Frequency of burns 1.9 88%
Firebreak development 3.2 46%

Other 29%
PRAIRIE / GRASSLAND MANAGEMENT

Provided example Mean rank Frequency
Convert cool season stands to native grass 22 68%
Species diversity (% grass/forbs) 2.4 82%

Exotic species removal/prevention 2.8 71%
Grazing 3.1 74%
Patch-burn techniques 4.0 68%

Other 26%
FOOD PLOT ESTABLISHMENT / MAINTENANCE

Provided example Mean rank Frequency
Necessity of food plots 1.2 86%

Food plot maintenance 25 48%
Providing seed to landowners 3.3 52%

Other 43%
WOODY COVER DEVELOPMENT

Provided example Mean rank Frequency
Effectiveness of plantings 1.4 80%
Planting techniques 22 60%

Other 60%
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Does it need Rank (1 is
evaluation? Prairie Management Activity highest)
(Yes / No) 9

Prairie/grassland burns (Prescribed burning to enhance/restore native prairie and other
grassland communities and related wildlife habitat.)

e  Firebreak development

e  Seasonal timing of burns (spring, summer, or fall)

e  Frequency of burns (how long between burns?)

e  Other:

i

Prairie/grassland management (All efforts related to the initial planting of native
prairie/cool season grasslands as well as efforts to improve existing stands of grass.)
e  Converting cool season stands to native grass

Species diversity (% grass/forbs)

Grazing N
Patch-burn techniques N
Exotic species removal and/or prevention -
Other: D

Food plot establishment/maintenance (All efforts related to food plot establishment and
maintenance.)

e Providing seed to landowners

e Food plot maintenance

¢ Necessity of plots

e  Other:

Woody cover development (All efforts to establish and maintain woody cover for the
improvement of farmland wildlife habitat.)

e  Planting techniques

e  Effectiveness of plantings

e  Other: -

Figure 1. Selected questions on a survey sent to Wildlife Managers to assess information needs for
habitat management in prairie/grasslands of Minnesota, Jan 2008.
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EVIDENCE OF LEAD SHOT PROBLEMS FOR WILDLIFE, THE ENVIRONMENT, AND
HUMAN HEALTH — IMPLICATIONS FOR MINNESOTA

Richard O. Kimmel and Molly A. Tranel, Minnesota Department of Natural Resources,
Farmland Wildlife Population and Research Group, 35365 800" Ave, Madelia, MN
56062, email: richard.kimmel@dnr.state.mn.us, phone 507-642-8478 x 225

SUMMARY OF FINDINGS

There is considerable evidence published in professional scientific journals
demonstrating that lead shot negatively impacts the health of wildlife, humans, and the
environment. More than 100 species of birds (including upland birds, raptors, and waterfowl)
have been weakened or killed by ingesting lead shot. The impacts of lead shot on wildlife
include decreased survival, poor body condition, behavioral changes, and impaired
reproduction. Studies in Canada, Greenland, and Russia have linked lead shot found in game
animals to higher levels of lead in people who eat those game animals. Recent evidence shows
that meat far from entry wounds may contain lead fragments. Effective nontoxic alternatives to
lead shot are available at a similar cost. Countries, such as Denmark and The Netherlands, as
well as some states in Australia have banned the use of lead shot. In North America, federal
regulations prohibit the use of lead shot for waterfowl hunting and 26 states and provinces have
additional nontoxic shot regulations for hunting doves, pheasants, and other species.

INTRODUCTION

Our nation has taken great strides to reduce environmental and human exposure to lead
through restricting use of lead in gasoline and paints and restricting imported goods containing
lead. However, lead continues to enter the environment and the diet of people through lead
shot used by hunters.

Multiple reports published in professional scientific journals document that more than
100 species of birds (both waterfowl and upland birds) ingest lead ammunition that both
weakens and kills them (Table 1). Some wildlife species, such as raptors (e.g., hawks, eagles,
and condors), are “secondarily poisoned” by consuming animals that either ate or were shot
with lead ammunition.

Thomas (1997) wrote that despite an awareness of the problems of lead shot to wildlife,
regulatory action has been slow, “...due to hunters and international sport shooting
organizations opposing the use of nontoxic substitutes and overt emphasis by government
agencies on the burden of scientific proof for every situation, rather than taking preventative
action according to the Precautionary Principle.” (The precautionary principle supports
decision-making processes involving serious or irreversible damage that are reasonable,
rational, and responsible responses (Gilbert 2005)).

Wildlife mortality from ingestion of lead shot was first reported more than 100 years ago.
In 1876, H. S. Calvert published “Pheasants Poisoned by Swallowing Shot” in The Field (Calvert
1876). In 1882, a second article about pheasants poisoned by lead shot appeared in the same
publication (Holland 1882). In 1894, G. B. Grinnell published an article entitled, “Lead
Poisoning,” in Forest and Stream (Grinnell 1894). Since that time, professional journals have
carried many manuscripts documenting wildlife being negatively impacted by hunters’ use of
lead shot: including die-offs from ingestion of lead shot, scientific studies regarding the toxicity
of lead shot to wildlife, and lead accumulation in wildlife and human tissues resulting from lead
shot. The impacts of lead shot on wildlife, the environment, and human health are of concern to
many hunters and other people (Nontoxic Shot Advisory Committee 2006).

This report summarizes studies regarding ingestion of lead shot by wildlife species and
the impacts of lead poisoning. Table 1 lists more than 100 species that have ingested and been
poisoned by lead shot. Table 2 lists 15 recent examples of lead shot impacts on human health.
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A companion to this document is a Literature Review (Tranel and Kimmel 2007) containing
more than 500 references related to wildlife ingesting lead, wildlife being poisoned by lead
ammunition, and lead impacts on the environment and human health.

Impacts of Lead Shot on Wildlife

There are hundreds of manuscripts published in the professional literature that provide
scientific evidence of lead ingestion by wildlife, toxicity to wildlife, and lead accumulation in
wildlife tissues from ingesting lead shot (Tranel and Kimmel 2007). Impacts of lead shot on
wildlife include decreased survival, poor body condition, behavioral changes, and impaired
reproduction. Tavecchia et al. (2001) reported decreased survival of mallards from lead
ingestion in France. Spahn and Sherry (1999) noted increased nestling mortality was related to
exposure of lead in little blue heron chicks in a wetland contaminated by heavy metals in
Louisiana. Sileo et al. (1973) reported 25-45% reduction in body weight followed by death for
Canada geese dosed with lead shot. Death as a result of poisoning from lead shot has been
demonstrated for species including doves (Schulz et al 2006a, Schulz et al. 2007), mallards
(Finley and Dieter 1978, Anderson and Havera 1985), and Canada geese (Cook and Trainer
1966). Fisher et al. (2006) suggested that behavioral changes resulting from lead poisoning can
influence susceptibility to predation, disease, and starvation, which increases the probability of
death. Experimental evidence has demonstrated impaired reproduction from lead shot
ingestion for captive doves (Buerger et al. 1986) and domestic mallards (Elder 1954).

Lead shot impacts on wildlife were most obvious in heavily hunted areas, such as
wetlands that were popular waterfowl hunting areas. Because grit is essential for the digestive
systems of waterfowl (and most upland game birds) and birds do not differentiate between lead
shot and grit of a similar size, wildlife feeding and gathering grit in these wetlands also pick up
lead shot (Osmer 1940). Wilson (1937) reported lead poisoning in ducks, geese, and swans
discovered in Back Bay, Virginia, and Currituck Sound, North Carolina. He analyzed gizzards;
some of which contained more than 100 full-sized No. 4 lead shot and partly ground remains.
Osmer (1940) noted that “ingestion of 6 No. 5 shot by a duck is fatal. Even 2 or 3 shot are often
fatal.” Massive waterfowl die-offs were reported during the 20" century (Bellrose 1959).

Studies in Minnesota documented lead shot problems for bald eagles and Canada
geese (Minnesota Department of Natural Resources 1981, Bengston 1984, Hennes 1985).
Problems were considered severe enough at that time for a Steel Shot Zone to be established
for Canada goose hunting at Lac Qui Parle Wildlife Management Area (Bengston 1984).
Hennes (1985) noted that lead shot poisoning of bald eagles decreased, but wasn’t eliminated.
A Trumpeter swan die-off in 2007 at Grass Lake in Wright County, Minnesota was attributed to
poisoning from lead shot (Minnesota Department of Natural Resources 2007).

Impacts of lead shot at a population level are variable. Butler et al. (2005) noted that 3%
of pheasants on shooting estates in Great Britain had lead in their gizzards. Kreager et al.
(2007) examined gizzards from upland game birds harvested in Ontario, Canada and found lead
pellets ingested by 8% of the chukars and 34% of the pheasants. They found that 13% of the
livers (from chukars, pheasants, wild turkey, and Hungarian partridge) had elevated lead
concentrations. Schulz et al. (2007) found that birds may expel lead shot after ingesting it,
indicating incidence of lead exposure in wildlife may be lower than reported. Conversely, birds
that expelled lead quickly suffered no obvious symptoms of lead poisoning (Schulz et al. 2007).

Fisher et al. (2006) suggested that a lack of evidence of poisoned species does not
suggest a lack of poisoning. Die-offs and evidence of lead poisoning may not be apparent,
because wildlife affected by lead poisoning may seek isolation and protective cover (Friend and
Franson 1999). Furthermore, mortality due to non-lethal effects such as reproductive problems,
lowered immunity, anemia, and weakened muscles could be higher than losses from direct lead
poisoning (Michigan Department of Natural Resources 2002).
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Wildlife Species Ingesting Lead Shot

In the “World Symposium on Lead in Ammunition,” held in Rome, Italy in 2004, John
Harradine from the United Kingdom, reported, “The issue of lead poisoning in wildlife as a
consequence of shooting activities has long been debated as to its occurrence, its impact and
how it should be managed. On the basis of evidence to date, and in general terms, waterfowl,
some non-waterfowl species, and birds of prey are the groups of wildlife most at risk of
poisoning by virtue of being most exposed to spent lead shot and vulnerable to its effects”
(Harradine 2004). Table 1 documents lead ingestion or secondary lead poisoning for more than
100 wildlife species, including waterfowl, upland game birds, raptors, songbirds, mammals, and
reptiles.

Bellrose (1959) summarized historic information on duck die-offs from lead poisoning.
Die-offs ranged from hundreds of ducks in Indiana (1922) and in Louisiana (1930) to as many
as 16,000 birds in Missouri (1945-1957) and Arkansas (1953-1954). Current use of lead shot
for small game hunting (not waterfowl) potentially continues to deposit lead in wetlands
continuing to impact waterfowl.

There is evidence that the problem extends to upland birds and raptors. Butler et al.
(2005) reported lead exposure over a number of years (1996-2002) for ring-necked pheasants
in Great Britain. Fisher et al. (2006) provides a review of 59 terrestrial bird species that have
been documented to have ingested lead or suffered lead poisoning from ammunition sources.
Nine were threatened species. Impacts of lead shot on doves and pheasants are considered by
some scientists to rival the problem in waterfowl (Kendall et al. 1996, Harradine 2004).
Ingestion of lead by wildlife, other than waterfowl and birds of prey, “appears to be extensive”
and “some species, such as mourning dove and pheasant, however, which are subject to
substantial hunting and which feed in those hunted areas, are exposed to relatively high levels
of ingestion and its predictable consequences” (Harradine 2004).

Lead shot ingestion and toxicity problems for wildlife have been documented throughout
the world where bird hunting exists. Tavecchia et al. (2001) found lead pellets in the muscles
and gizzards of 11% of the mallards captured in France. In Spain, Mateo et al. (2003) reported
lead poisoning from exposure to lead shot from prey species in 8 upland raptor species. Moérner
and Petersson (1999) found lead poisoning in 2 woodpecker species in forested areas in
Sweden suggesting that the woodpeckers searching for food removed lead pellets shot into
trees.

Lead shot may secondarily poison wildlife that feed on hunted species. Studies have
linked the likelihood of a species ingesting lead shot to feeding habits, with scavengers and
predators that take game species the most susceptible (Pain and Amiard-Triquet 1993). Clark
and Scheuhammer (2003) examined lead exposure in 184 dead raptors (16 species) found
across Canada. They determined that, of the 3 most commonly encountered species, 3-4%
died as a result of lead poisoning. They concluded that upland birds of prey and scavengers
that eat game birds and mammals are at risk for lead poisoning from ingestion of lead
ammunition used in upland hunting. They suggested that use of nontoxic ammunition for
hunting upland game would effectively remove the only serious source of high lead exposure
and lead poisoning for upland-foraging raptors.

Knopper et al. (2006) reported that carcasses from squirrel populations managed by
shooting had lead levels lethal to raptors and suggested either collection of carcasses shot with
lead or the use of nontoxic shot. Similar to the lead shot problems described by Clark and
Scheuhammer (2003), deer carcasses containing lead fragments from bullets impact California
condors (Cade 2007) and bald eagles (Franson 2007). Hunt et al. (2006) examined the remains
of 38 deer killed with rifles and found that all deer killed with lead-based bullets contained bullet
fragments. Mateo et al. (2003) analyzed bones from 229 birds of prey in Spain (11 species) and
diagnosed lead poisoning in 8 raptor species that feed on wildlife targeted by hunters in upland
habitats.
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Lead Shot Problems for Humans

Lead poisoning in humans has occurred for at least 2,500 years (Eisler 1988). Today, it
is widely known that lead is toxic to humans and can cause permanent developmental problems
and death. Haldimann et al. (2002) concluded that frequent consumption of wild game meat
had no effect on blood lead levels. However, studies in Canada, Greenland, and Russia have
linked lead shot found in game animals to higher levels of lead in people who eat those game
animals (Table 2). Levesque et al. (2003) stated, “lead shots may be a major source of lead
exposure to humans that consume hunted game animals.” This study found that lead shot was
a source of lead exposure in the Inuit population; lead blood concentrations in 7% of Inuit
newborns were higher than government-recommended levels. Studies linking game meat
containing lead shot and elevated lead blood levels in children (Odland et al. 1999, Smith and
Rea 1995) and newborns (Dewailly et al 2000, Hanning et al. 2003) are of particular interest.

Breurec et al. (1998) diagnosed lead poisoning in an adult patient who had frequently
eaten game birds containing lead shot. Professional medical literature contains many
references of humans carrying lead shot in their digestive tracts (Engstad 1932, Horton 1933,
Hillman 1967, Madsen et al. 1988, Spitale and D’Olivo 1989, Moore 1994, Tsuji and Nieboer
1999, and Larsen and Blanton 2000). In animals shot for human consumption, meat far from
the entry wound may contain lead. Scheuhammer et al. (1998) found fragments of lead far from
wounds from shotgun pellets. Hunt et al. (2006) found lead fragments in meat away from rifle
bullet wounds in game animals. Lead fragments, likely from bullets, were found in ground
venison in North Dakota. This prompted North Dakota Health, Game and Fish, and Agriculture
Departments to advise food pantries not to distribute or use donated ground venison because of
the potential for lead contamination (North Dakota Department of Health 2008). Also, lead from
shot may accumulate in tissues of game animals. In upland game birds and waterfowl! killed by
hunters using lead shot, 40% of 123 livers (Kreager et al. 2007) and 9% of 371 gizzard tissue
samples (Tsuji et al. 1999) showed lead levels greater than Health Canada’s guidelines for fish.
Currently, no lead level guidelines exist for meat.

Tsuji et al. (1999) reported that, “People who consume any game species harvested with
lead shot risk exposure to this metal by way of ingestion of tissue-embedded lead pellets and
fragments.” With alternatives to lead shot readily available (Sanborn n.d.), human exposure to
lead through game meat is unnecessary (Rodrigue et al. 2005). Levesque et al. (2003) showed
significant decreases in lead concentrations in umbilical cord blood after a public health
intervention to reduce the use of lead shot by the Inuit population. Tsuiji et al. (1999) suggested
banning lead shot for all game hunting because of potential human health concerns.

Lead Shot Impacts in the Environment

The Minnesota Pollution Control Agency (1999) estimated that 2,610,720 pounds (1,184
metric tons) of lead shot were used annually in Minnesota in hunting and shooting ranges. In
their legislative report on sources and effects of lead, they state, “The fact that lead ammunition
is estimated to be the single largest source of lead released to the environment qualifies it as a
concern that should be examined more closely."

De Francisco et al. (2003) estimated that lead shot can take 100 to 300 years to
disappear from a site, allowing for concentration of large amounts of lead in areas of heavy
hunting pressure. Although the breakdown is slow, lead shot pellets accumulating in the
environment are not inert and ultimately the lead will be deposited as particles in soil and water
(Scheuhammer and Norris 1995). Uptake of this lead by terrestrial and aquatic plants and
animals can occur, leading to elevated lead concentrations.

Guitart et al. (2002) reported that a single lead shot could raise 12,000 liters of water to
the European Union threshold guideline for lead in drinking water. Surface water contamination
by lead shot from shooting ranges has been well documented (Stansley et al. 1992, Dames and
Moore Canada 1993, Emerson 1994, USEPA 1994). Strait et al. (2007) found that shooting
ranges contained areas where lead occurred at “concentrations significantly in excess of the
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Michigan Department of Environmental Quality criteria and therefore pose a potential risk to the
human users of the land as well as to the native wildlife.” While shooting ranges contain far
more spent shot than typical hunting areas, these studies demonstrate the ability of lead to
accumulate over time and contaminate the surrounding environment and wildlife. Areas with
acidic waters or soils are at particularly high risk for contamination from lead shot, as lead is
more easily mobilized at a lower pH (Stansley et al. 1992).

Contamination of human food sources due to lead shot deposition has also been
documented. Guitart et al. (2002) suggested that the high lead content of rice produced in
Spain was a result of hunting with lead shot near rice fields. Rice et al. (1987) reported lead
poisoning of cattle from ingestion of silage contaminated with lead shot. In addition, milk
production decreased and stillbirths increased in cattle ingesting lead contaminated hay cut
from a field used for clay pigeon shooting (Frape and Pringle 1984).

Alternatives to Lead Shot

Substituting nontoxic shot for lead shot could reduce lead shot impacts on the health of
wildlife, humans, and the environment. Friend and Franson (1999) noted, “The use of nontoxic
shot is the only long-term solution for significantly reducing migratory bird losses from lead
poisoning.” Migratory birds that have been shown to be impacted by lead shot include doves,
waterfowl, and other species. Upland birds, such as ring-necked pheasants, are also impacted
by lead shot.

Alternatives to lead shot were not readily available in the past, especially prior to the
federal ban on lead shot for waterfowl hunting in the United States (US). However, other types
of shot, particularly steel shot, are now available at a cost comparable to lead shot ammunition
(Sanborn n.d.). Nontoxic shot is now also available for safe use in vintage and older shotguns
(Cabela’s 2008). Scheuhammer and Norris (1995) found that, while nontoxic alternatives to
lead shot are more expensive than lead, they represent only a 1-2% increase in the average
hunter’s yearly expenses. There are currently 11 types of shot approved as nontoxic by the US
Fish and Wildlife Service (US Fish and Wildlife Service 2006). Recent studies have
demonstrated the effectiveness of steel shot. For example, Schulz et al. (2006b) evaluated
crippling rates in waterfowl prior to and following implementation of nontoxic-shot regulations in
the US. They found that, after a 5-year phase-in period, crippling rates for ducks and geese
were lower after nontoxic shot restrictions were implemented.

Small game hunters have already begun to switch to nontoxic shot. In Minnesota, a
recent survey, conducted by the University of Minnesota, Schroeder et al. (2008) found that
40% of pheasant hunters reported they are currently voluntarily using nontoxic shot.

Nontoxic Shot Regulations

Despite numerous reports of negative impacts of lead shot on wildlife worldwide,
restrictions on the use of lead shot have been minimal (Thomas 1997). Interest in nontoxic shot
regulations has resulted in discussions on restricting lead ammunition and some legislation on
different continents.

Thomas and Twiss (1995) felt that lead contamination of Canadian lakes, a problem for
waterfowl and other birds, could be reduced by regulating production and commerce in lead
shot and sinkers. They suggested regulations from Canada, the US, and Mexico on a
continental scale. In Europe, Denmark and The Netherlands have banned all uses of lead shot
(Thomas 1997). Broad regulatory action to restrict lead shot across Europe has been discussed
by various cross-continental groups, such as the European Council, the Bonn and Bern
Conservations, and by the European Union (Thomas and Owen 1996). In Australia, lead shot
restrictions vary by state from a total ban on lead shot to lead shot restrictions for waterfowl
hunting similar to the US or suggesting nontoxic alternatives and leaving the choice of shot up
to the hunters (Green 2004).
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The most significant nontoxic shot regulation in the US was the federal ban on the use of
lead shot for hunting waterfowl in 1991. This ban has been demonstrated to have a positive
impact on wildlife. For example, Stevenson et al. (2005) found that lead concentrations in the
bones of 2 species of ducks decreased after the federal ban on lead shot for waterfowl hunting.
In comparison, they noted that bone lead concentrations showed no change for woodcock, a
migratory upland species not impacted by the lead shot ban for waterfowl hunting.

Case et al. (2006) surveyed US states and Canadian provinces regarding nontoxic shot
regulations and found that 45% (26) of surveyed states and provinces have nontoxic shot
regulations beyond federal waterfowl regulations. Nine states and provinces that have nontoxic
shot regulations were discussing additional regulations. Regulations for species other than
waterfowl include 15 states and provinces with regulations for dove hunting, 22 for snipe, 13 for
grouse, 12 for quail, and 12 for pheasants. Currently, Minnesota’s nontoxic shot regulations
beyond federal waterfowl regulations are for managed dove fields, which included 4 Wildlife
Management Areas for 2007.

CONCLUSIONS

There is considerable evidence that lead shot negatively impacts the health of wildlife,
humans, and the environment. This manuscript includes more than 175 citations related to this
problem. More than 100 species of birds (including upland birds, raptors, and waterfowl) have
been weakened or killed by ingesting lead shot (Table 1). The impacts of lead shot on wildlife
include decreased survival, poor body condition, behavioral changes, and impaired
reproduction. Humans can be exposed to lead in game meat, even when the shot is no longer
present. Meat far from the entry wound may contain high levels of lead. Children and pregnant
women are especially sensitive to lead exposure. Studies in Canada, Greenland, and Russia
have linked lead shot found in game animals to higher levels of lead in people who eat those
game animals (Table 2).

Effective nontoxic alternatives are available at a cost comparable to lead. Some
countries (Denmark, The Netherlands, and some states in Australia) have banned the use of
lead shot. In the US, federal legislation prohibits use of lead shot for waterfowl hunting and
many states have additional nontoxic shot regulations for hunting doves, pheasants, and other
species.
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Table 1. Species documented as ingesting or poisoned by lead shot. Due to the large amount of literature for many species, only selected references are listed.

SPECIES

SCIENTIFIC NAME

REFERENCE

LOCATION

Birds

American black duck
American coot
©American crow
BAndean condor
BBald eagle

Black-bellied whistling duck

Black-necked stilt
Black scoter

Black swan
Black-tailed godwit
Blue-headed vireo
Blue-winged teal
Brant goose

Brown thrasher
Brown-headed cowbird
Bufflehead
ACalifornia condor
California gull
Canada goose
Canvasback
Chukar

Cinnamon teal
Clapper rail
BCommon buzzard
Common coot
Common eider
Common goldeneye
Common moorhen
Common pochard
B.ACommon raven
Common snipe
Common teal
Common wood-pigeon

Anas rubripes

Fulica americana

Corvus brachyrhynchos
Vultur gryphus
Haliaeetus leucocephalus

Dendrocygna autumnalis
Himantopus mexicanus
Melanitta nigra

Cygnus atratus
Limosa limosa

Vireo solitarius

Anas discors

Branta bernicla
Toxostoma rufum
Molothrus atar
Bucephala albeola
Gymnogyps californianus
Larus californicus
Branta canadensis & B. hutchinsii
Aythya valisineria
Alectoris chukar
Anas cyanoptera
Rallus longirostris
Buteo buteo

Fulica atra
Somateria mollissima
Bucephala clangula
Gallinula chloropus
Aythya ferina

Corvus corax
Gallinago gallinago
Anas crecca
Columba palumbus

White & Stendell (1977); Zwank et al. (1985)

Jones (1939); Anderson (1975)

NYDEC (2000) as read in Golden & Rattner (2002)

Locke et al. (1969)

Jacobson et al. (1977); Clark & Scheuhammer (2003)

Estabrooks (1987)
Hall & Fisher (1985)

Lemay et al. (1989) as translated in Brown et al. (2006)

Koh & Harper (1988)

Pain (1990)

Lewis et al. (2001)

Bellrose (1959); Zwank et al. (1985)

National Wildlife Health Laboratory (1985)

Lewis et al. (2001)

Vyas et al. (2000)
Scanlon et al. (1980); Sandersen and Belrose (1986)

Church et al. (2006); Cade (2007)
Quortrup & Shillinger (1941)

Bellrose (1959); Szymczak & Adrian (1978)
Bellrose (1959); Havera et al. (1992)
Walter & Reese (2003); Larsen et al. (2006)

Bellrose (1959)
Jones (1939)

MacDonald et al. (1983); Battaglia et al. (2005)

Mateo et al. (2000)

Franson et al. (1995); Flint et al. (1997)

Bellrose (1959); Anderson (1975)

Jones (1939); Locke & Friend (1992)

Mateo et al. (2000)

Scheuhammer & Norris (1995); Craighead & Bedrosian (2008)

Pain (1990); Olivier (2006)
Mateo et al. (2000)
Clausen & Wolstrop (1979)

North America

North America; lllinois, USA

New York, USA
Captive

North America
Sinaloa, Mexico
Texas, USA
Quebec, Canada
Australia
France
Georgia, USA
North America
North America
Georgia, USA
North America
North America
North America
North America
North America
North America
Oregon, USA
North America
North America
France; Italy
Spain

Alaska, USA
North America
North America
Spain

Canada; Wyoming, USA
France

Spain

Denmark
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SPECIES SCIENTIFIC NAME REFERENCE LOCATION
CCooper's hawk Accipiter cooperii Martin & Barrett (2001) Canada
Dark-eyed junco Junco hyemalis Vyas et al. (2000) North America

Dunlin

BEgyptian vulture
BEurasian eagle owl
BEurasian griffon
BEurasian sparrowhawk
©BEuropean honey-buzzard
Gadwall

Glaucous-winged gull

A BGolden eagle
CGray-headed woodpecker
Greylag goose

BGreat horned owl

Greater & Carribean flamingo
Greater scaup

Greater white-fronted goose
Green-winged teal
Hardhead (duck)

Herring gull

Hungarian partridge

Jack Snipe

Japanese quail

King rail

BKing vulture

BlLaggar falcon

Lesser scaup

Long billed dowitcher
BLong-eared ow!
Long-tailed duck

Magpie goose

Mallard

Maned duck

Marbled godwit

Marbled teal

Merganser

Calidris alpina
Neophron percnopterus
Bubo bubo

Gyps fulvus

Accipiter nisus

Pernis apivorus

Anas strepera

Larus glaucescens
Aquila chrysaetos
Picus canus

Anser anser

Bubo virginianus
Pheonicopterus ruber
Aythya marila

Anser albifrons

Anas carolinensis
Aythya australis

Larus argentatus
Perdix perdix
Lymnocryptes minimus
Coturnix coturnix
Rallus elegans
Sarcorhampus papa
Falco jugger

Aythya affinis
Limnodromus scolopaceus
Asio otus

Clangula hyemalis
Anseranas semipalmata
Anas platrhynchos
Chenonetta jubata
Limosa fedoa
Marmaronetta angustirostris
Mergus spp.

Kaiser et al. (1980)
Donazar et al. (2002)
Mateo et al. (2003)

Mateo et al. (2003); Garcia-Fernandez et al. (2005)

MacDonald et al. (1983)
Lumeij (1985)

Bellrose (1959); Mateo et al. (2000)
National Wildlife Health Laboratory (1985)
Craig et al.(1990); Kenntner et al. (2007)

Morner and Petersson 1999

Mudge (1983); DeFrancisco (2003)

Clark & Scheuhammer (2003)

Schmitz et al. (1990); Mateo et al. (1997)

Bellrose (1959)
Zwank et al. (1985)

Bellrose (1959); Zwank et al. (1985)

Baxter et al. (1998)

National Wildlife Health Laboratory (1985)
Keymer & Stebbings (1987); Kreager et al. (2007)

Olivier (2006)
Yamamoto et al. (1993)
Jones (1939)

Decker et al. (1979)
MacDonald et al. (1983)

Bellrose (1959); Havera et al. (1992)

Hall & Fisher (1985)
Brinzal (1996)

Flint et al. (1997); Skerratt et al. (2005)
Harper & Hindmarsh (1990); Whitehead & Tschirner (1991)
Bellrose (1959), Mateo et al. (2000)

Kingsford et al. (1994)

Hall & Fisher (1985); Locke et al. (1991)
Mateo et al. (2001); Svanberg et al. (2006)
Bellrose (1959); Skerratt et al. (2005)

British Columbia, Canada
Canary Islands

Spain

Spain

France

The Netherlands

North America; Spain
North America

Idaho, USA; Switzerland
Sweden

England; Spain

Canada

Yucatan, Mexico; Spain
North America
Louisiana, USA

North America

Australia

North America

England; Canada
France

Japan

North America

Captive

Captive

North America

Texas, USA

Spain

Alaska, USA; North America
Australia

North America; Spain
Australia

Texas, USA; North America
Spain

North America
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SPECIES SCIENTIFIC NAME REFERENCE LOCATION
Middendorff's bean goose Anser fabalis middendorffii Chiba et al. (1999) Japan

Mottled duck Anas fulvigula Merendino et al. (2005) Texas, USA
Mourning dove Zenaida macroura Lewis & Legler (1968); Schulz et al. (2006a) North America

Mute swan Cygnus olor Bowen & Petrie (2007) Great Lakes, Canada
Northern bobwhite quail Colinus virginianus Westemeier (1966); Keel et al. (2002) lllinois, USA

A BNorthern goshawk
Northern pintail
Northern shoveler
“Oriental white-backed vulture
Pacific black duck
Pacific loon
BPeregrine falcon
Pink-footed goose
BPrairie falcon

®Red kite

Red tailed hawk
Red-crested pochard
Red-legged partridge
Redhead
Ring-necked duck
Ring-necked pheasant
Rock dove
Rough-legged hawk
Ruddy duck

Ruffed grouse
Sandhill crane
Scaled quail

Snow goose

ASnowy owl

Sora rail

Spanish Imperial eagle
Spectacled eider
ASteller's sea eagle
Trumpeter swan
Tufted duck

Tundra swan

Accipiter gentillis
Anas acuta

Anas clypeata

Gyps bengalensis
Anas superciliosa
Gavia pacifica

Falco peregrinus
Anser brachyrhynchus
Falco mexicanus
Milvus milvus

Buteo jamaicensis
Netta rufina
Alectoris rufa
Aythya americana
Aythya collaris
Phasianus colchicus
Columba livia

Buteo lagopus
Oxyura jamaicensis
Bonasa umbellus
Grus canadensis
Callipepla squamata
Anser caerulescens
Nyctea scandiaca
Porzana carolina
Aquila adalberti
Somateria fischeri
Haliaeetus pelagicus
Cygnus buccinator
Aytha fuligula
Cygnus columbianus

Martin & Barrett (2001); Pain & Amiard-Triquet (1993)
Bellrose (1959); Mateo et al. (2000)

Bellrose (1959); Mateo et al. (2000)

Oaks et al. (2004)

Baxter et al. (1998)

Wilson et al. (2004)

MacDonald et al. (1983); Pain et al. (1994)
Mudge (1983)

Redig (1980); MacDonald et al. (1983)

Mateo et al. (2003); Pain et al. (2007)

Sikarskie (1977); Clark & Scheuhammer (2003)
Mateo et al. (2000)

Butler (2005)

Bellrose (1959); Zwank et al. (1985)

Anderson (1975); Havera et al. (1992)

Hunter & Rosen (1965); Butler et al. (2005)
DeMent et al. (1987)

Locke & Friend (1992)

Perry & Artmann (1979); Sanderson & Bellrose (1986)
Rodrigue et al. (2005); Kendall et al. (1984)
Windingstad et al. (1984); Franson & Hereford (1994)
Campbell (1950); Best et al. (1992)

Bellrose (1959); Zwank et al. (1985)
MacDonald et al. (1983)

Artmann & Martin (1975); Stendell et al. (1980)
Mateo et al. (2000); Pain et al. (2005)

Franson et al. (1995); Grand et al. (1998)
Kurosawa (2000)

Bellrose (1959); Blus (1994)

Mudge (1983); DeFrancisco et al. (2003)
Trainer & Hunt (1965); Blus (1994)

Canada; France
North America; Spain
North America; Spain
Pakistan

Australia

Alaska, USA
Captive; England
England

Captive

England

Canada

Spain

England

North America

North America

North America; England
New York, USA
North America

North America
Virginia, USA; Canada
North America

New Mexico, USA
North America
Captive

Maryland, USA
Spain

Alaska, USA

Japan

North America
England; Spain
Wisconsin, USA; North America
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SPECIES SCIENTIFIC NAME REFERENCE LOCATION
BTurkey vulture Cathartes aura Clark & Scheuhammer (2003); Martin et al. (2008) North America
Virginia rail Rallus limicola Jones (1939) North America
BWestern marsh-harrier Circus aeruginosus Pain & Amiard-Triquet (1993); Mateo et al. (1999) France; Spain
“White-backed woodpecker Dendrocopus leucotos Morner and Petersson (1999) Sweden
White-faced ibis Plegadis chihi Hall & Fisher (1985) Texas, USA
White-fronted goose Anser albifrons Bellrose (1959); Ochiai et al. (1993) North America; Japan
White-headed duck Oxyura leucocephala Mateo et al. (2001); Svanberg et al. (2006) Spain

White pekin (wild) Anas platyrhychos Schwab & Padgett (1988) Virginia, USA
AWhite-tailed eagle Haliaeetus albicilla Kurosawa (2000); Krone et al. (2004) Japan; Greenland
White-throated sparrow Zonotrichia albicollis Vyas et al. (2000) North America
Whooper swan Cygnus cygnus Ochiai et al. (1992); Honda et al. (2007) Japan

Whooping crane

Grus americana

Hall & Fisher (1985)

North America

Wigeon Anas americana Zwank et al. (1985); Mateo et al. (2000) Louisiana, USA; Spain
Wild turkey Meleagris gallopavo Stone & Butkas (1972); Kreager et al. (2007) New York, USA; Canada
Wood duck Aix sponsa Bellrose (1959); Sanderson & Bellrose (1986) North America
BWoodcock Scolopax minor Scheuhammer et al. (2003) Canada

Yellow-rumped warbler Dendroica coronata Lewis et al. (2001) Georgia, USA

Mammals

Gray squirrel Sciurus carolinensis Lewis et al. (2001) Georgia, USA
BDomestic cattle Rice et al. (1987)

White tailed deer Odocoileus virginianus Lewis et al. (2001) Georgia, USA

Reptiles

A BAmerican alligator

BCrocodile

Alligator mississippiensis
Crocodylus porosus

Camus et al. (1998); Lance et al. (2006)
Hammerton et al. (2003); Orlic et al. (2003)

North America; Captive
North America; Australia

A Evidence of secondary poisoning from lead bullets.
B Evidence of secondary poisoning from lead shot.
€ Source of lead unknown, lead shot suspected.
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Table 2. Selected literature regarding elevated lead levels in humans consuming game meat harvested with lead shot.

Author Country Findings
Bjerregaard et al. Blood lead adjusted for age and sex was found to be associated with the
Greenland : )
2004 reported consumption of sea birds.
Breurec et al. Not reported Patient diagnosed with adult lead poisoning by ingestion of game birds with
1998 small lead shots.
Dewaily et al Ingestion of lead shot/fragments in game meat may be responsible for
y ’ Canada, Artic higher lead levels found in Inuit new-borns. Lead isotopes of shotgun
2000 ; . .
cartridges were similar to those of Inuit new-borns.
Dewailly et al Evaluated 492 blood levels of lead and mercury in Inuit adults, revealed that
2001 y ’ Quebec, Canada smoking, age, and consumption of waterfowl were associated with lead
concentrations (r* = .30, p < .001).

. Approximately 30,000 waterfowl hunters and their families, especially
Guitart et al. . . . N . oo
2002 Spain chﬂdren, are at risk of secondary lead poisoning from lead poisoned birds in

Spain.
Hanning et al Traditional animal food intake, especially wild fowl, correlated significantly
2003 9 ) Canada with umbilical cord blood lead, and reflected the legacy of using lead-

Johansen et al.
2001

Johansen et al.
2004

Johansen et al.
2006

Levesque et al.
2003

Mateo et al.
2007

Odland et al.
1999

Smith and Rea
1995

Trebel and
Thompson 2002

Tsuji et al.
1999

Ontario, Canada

Greenland

Greenland

Quebec, Canada

Spain

Russia

Canada

Canada

Ontario, Canada

containing ammunition.

Breast meat lead values in birds killed with lead shot were 10 times higher
than birds not killed with lead shot. Shot is a significant source of lead in
many people in Greenland.

Lead intake of Greenland bird eaters can largely exceed the tolerable lead
intake guidelines, and the shot is a more important source of lead than
previously estimated.

Found clear relationship pointing to lead shot as the dominating lead source
to people in Greenland.

Lead from game hunting was a major source of human exposure to lead.
Calls for international ban on lead shotgun ammunition.

Consumption of half a pickled quail/week with embedded shot may cause
the provisional tolerable weekly intake of lead by the Spanish consumer to
be exceeded.

Suggests lead shot as the main source of lead in population in the Kola
Peninsula, Russia.

Elevated lead blood levels in children probably due to consumption of birds
containing lead shot, suggest use of alternative shot.

Young child exhibited elevated blood lead levels after ingesting spent air
rifle pellets.

Consumption of any game species harvested with lead shot risks exposure
by way of ingestion of tissue-embedded lead pellets and fragments.
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NONTOXIC AND LEAD SHOT LITERATURE REVIEW

Molly A. Tranel and Richard O. Kimmel, Minnesota Department of Natural Resources,
Farmland Wildlife Population and Research Group, 35365 800" Ave, Madelia, MN
56062, email: richard.kimmel@dnr.state.mn.us, phone 507-642-8478 x 225

The following is: 1) a list of manuscripts relating to lead and nontoxic shot, lead toxicity, lead
accumulation in soils and animal tissues, and the impacts of lead shot (and ammunition) on
wildlife, humans, and the environment, and 2) summaries of selected manuscripts. This
literature review was originally compiled with the help of student interns and appeared as an
appendix in the Nontoxic Shot Advisory Committee Report compiled by the Section of Wildlife,
Minnesota Department of Natural Resources, December 12, 2006 (Nontoxic Shot Advisory
Committee 2006). Many of the summaries were written for this report by Roxanne Franke and
later appended by Dan Smedberg, student interns from Minnesota State University-Mankato.
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NONTOXIC AND LEAD SHOT-RELATED MANUSCRIPTS
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in Japanese quail. Archives of Environmental Contamination and Toxicology 24:478-482.

Zwank, P.J., V.L. Wright, P.M. Shealy, and J.D. Newsom. 1985. Lead toxicosis in waterfowl in two major wintering areas in
Louisiana. Wildlife Society Bulletin 13(1):17-26.
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SUMMARIES OF SELECTED MANUSCRIPTS:

Anderson, W. L., and S. P. Havera. 1985. Blood lead, protoporphyrin, and ingested shot for
detecting lead poisoning in waterfowl. Wildlife Society Bulletin 13(1):26- 31.
- Gizzards were collected from 3,389 mallards at 26 locations in lllinois during the 1979
hunting season and inspected for lead.
- Blood also taken from 2,265 waterfow! at 7 locations and analyzed for concentrations of
lead and PP (a blood pigment precursor to hemoglobin that increases as a response to lead
poisoning).
- The percentage of 3,389 mallards with ingested shotgun pellets was 6.3% (determined by
manual examination of grit), 7.9% (X-rayed), and 8.2% (found via flouoroscopy). Differences
between the techniques were significant (P < 0.05).
- Radiology, as opposed to manual examination, is preferred for detecting shotgun pellets in
gizzards, but provides only a conservative estimate for the severity of lead poisoning.
- Blood lead levels were found to be the most sensitive indicators of lead poisoning.
- Blood samples from mallards from 4 areas indicated that an average of 8.1% of the
mallards had concentrations of lead that equaled or exceeded the threshold of lead
poisoning (0.5 ppm) and an average of 3.9% had concentrations of PP that equaled or
exceeded the threshold (40 ug/dl).

Beintema, N. (compiler). 2001. Lead poisoning in waterbirds. International Update Report
2000. African- Eurasian Waterbird Agreement, Technical series No. 3. Accessed Feb. 8, 2007.
Available online:

http://www.unep-aewa.org/surveys/hunting and trade/wi lead poison wbirds en 2000.pdf
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- Reviews the international environmental problem of lead shot ingestion by waterbirds.

- Provides an analysis of a questionnaire of 75 countries (governments and NGOs) and 9
international organizations worldwide.

- Addresses the current state of lead shot legislation, levels of lead shot awareness,
coordination, research and development.

- Provides counter-arguments for not using non-toxic shot, and discusses differences
between the shot types.

- Reviews relevant developments since 1995.

- Makes lead shot recommendations to governments, non-governmental organizations,
hunters' associations and ammunition manufacturers.

Beintema, N. (compiler). 2004. Non-toxic shot: A path towards sustainable use of the waterbird
resource. African- Eurasian Waterbird Agreement, Technical series No. 3. Accessed Feb. 8,
2007. Available online:  http://www.unep-aewa.org/publications/technical_series/ts3_non-
toxic_shot_english.pdf
- Review of worldwide status of lead shot use for waterbirds, and various conventions and
agreements pertaining to the use of lead shot.
- Emphasizes that invisible losses of small, continuous numbers of birds are probably much
greater than conspicuous, large-scale die offs.
- Argues that a switch to non-toxic shot is necessary to “preserve waterbirds and their
habitats for the future.”
- Reports an average of 15% of hunted waterfowl exhibit lead levels that are higher than the
generally accepted health standard of half a milligram of lead / kilogram of meat (No
citation).
- Argues that crippling rates will not necessarily increase by switching to steel shot.

Bellrose, F.C. 1959. Lead poisoning as a mortality factor in waterfowl populations. lllinois

Natural History Survey Bulletin 27(1):235-288.
- Reviewed some history of lead poisoning in waterfowl citing literature from the 1930's -
1950's.
- Joint research project between lllinois Natural History Survey and Western Cartridge Co.
(now Winchester) with objectives: 1) evaluating waterfowl losses due to lead, 2) look at
alternatives to lead shot, 3) determine physiological effects of lead poisoning on waterfowl
(Only the first objective reported in this paper).
- Early waterfowl dies offs were recorded as early as 1874 - (in 1894 article) reporting
waterfowl dies offs near Galveston, TX, assumed from lead.
- Hundreds of ducks died from lead poisoning in Indiana in 1922.
- Feb. 1930 - coastal Louisiana die-off from lead poisoning. In a 200 acre rice field they
found 199 dead ducks, mostly pintails and mallards.
- 'Recent' die offs (1930's-1950's) reported in a table listing location, time of occurrence,
species, bird numbers, and reference. Number of birds in die-offs is as high as 16,000 in 2
cases (Missouri 1945-1957; Arkansas 1953-1954).
- Outbreaks dependent on size of late fall/early winter population in an area, species of
ducks with similar feeding habits, type and amount of food available, amount of lead shot
present, bottom conditions, water level, and ice cover.
- Die-offs are seasonal. Most die-offs during late fall and early winter - after high hunting
pressure. Hunting activity keeps ducks from feeding in hunting areas reducing die-offs
during hunting season. Spring die-offs rare in ducks, more common in swans and geese.
- “From a compassionate as well as management viewpoint, lead poisoning is a problem
that should concern every sportsman.”
- Review of some of the lllinois research.

Bjerregaard, P., P. Johansen, G. Mulvad, H.S. Pedersen, and J.C. Hansen. 2004. Lead
sources in human diet in Greenland. Environmental Health Perspectives 112(15):1496-1498.


http://www.unep-aewa.org/publications/technical_series/ts3_non-toxic_shot_english.pdf
http://www.unep-aewa.org/publications/technical_series/ts3_non-toxic_shot_english.pdf
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- A sample of the Greenland population was surveyed, and blood lead adjusted for age and
sex was found to be associated with the reported consumption of sea birds.

- Participants reporting eating sea birds less than weekly had blood lead levels of ~75 ug /L,
while those reporting eating several birds a week had concentrations of ~110 ug /L.

- Source of lead was believed to be lead shot used in harvesting birds.

Breurec, J.Y., A. Baert, J.P. Anger, and J.P. Curtes. 1998. Unusual diagnosis: non-
occupational adult lead poisoning. Toxicology Letters 95(1):76.
- Reports two cases of non-occupational adult lead poisoning by ingestion. The symptoms
are easy fatigue, abdominal pain, and constipation.
- One patient had frequently eaten game birds containing small shot, and her blood lead
levels were 600 ug per L blood.

Buerger, T. T., R. E. Mirarchi, and M. E. Lisano. 1986. Effects of Lead Shot Ingestion on
Captive Mourning Dove Survivability and Reproduction. Journal of Wildlife Management 50:1-8.
- Treatments involved force feeding mourning doves 0, 1, 2, or 4 No. 8 Lead shot.
- The mortality rates of the mourning doves receiving 1, 2, or 4 No. 8 Lead shot was 24, 60,
and 52%, respectively. Birds not dosed with lead shot had 0% mortality.
- Mourning doves that did not survive typically died within 11 days of the dosing treatments.
- The lead concentrations in the kidneys and livers of doves that survived, whether dosed or
not, were noticeably lower (but not significantly) than doves that did not survive.
- Ingestion of No. 8 lead shot by female mourning doves caused a reduction in the
hatchability of their eggs, but did not have an effect on productivity or fertility.
- The reduction in hatchability was due to high early embryonic mortality, possibly from
transfer of Lead from adult to embryo.

Burger, J., R.A. Kennamer, |.L. Brisbin, and M. Gochfeld. 1998. A risk assessment

for consumers of mourning doves. Risk Analysis 18(5):563-573.
- Tested dove meat from a managed dove field and a non-hunted, but potentially
contaminated area.
- Currently no set Reference Doses (Rfd) for Lead. Centers for Disease Control level of
concern for lead is 10 pg/dL.
- Found that lead levels were highest in meat from the hunted area, posing a slightly
increased risk for lead consumption in children eating dove meat regularly.
- Data suggests that hunting on public lands that have received high Lead shot volume in
the past poses the greatest health risk to consumers of dove meat.
- Recommend closing dove fields containing high levels of lead shot to hunting as one
method to reduce the risk of lead exposure, if concern warrants.
- Banning lead shot for hunting doves is desirable.

Butler, D. A, R. B. Sage, R. A. H. Draycott, J. P. Carroll, and D. Pottis. 2005. Lead exposure in
ring-necked pheasants on shooting estates in Great Britain. Wildlife Society Bulletin 33(2):583-
589.
- Authors noted this is the first pheasant study looking at a prevalence of lead shot
ingestion.
- Wing-bone lead concentrations for 98 hen pheasants collected in 1997.
- Gizzards from 32 shooting estates during 2 springs and 2 hunting seasons.
3% of pheasants had ingested lead, no difference between years.
No decline in body condition relative to amount of lead in wing bones.
Found that ingestion of shot occurs in pheasants.
Authors suggest “measures to reduce this problem”.

Cade, T.J. 2007. Exposure of California condors to lead from spent ammunition. Journal of
Wildlife Management 71(1):2125-2133.
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- Summarizes current scientific data supporting exposure of California condors to lead
poisoning.

- 18 clinical necropsies revealed high levels of lead in body tissues and/or presence of lead
shotgun pellets and bullet fragments.

- Condors showed crop paralysis and starvation with toxic levels of lead in blood.

- Lead exposure among free flying condors, many with clinically exposed or acute levels, is
widespread.

- Temporal and spatial correlations exist between big game hunting seasons and elevated
lead levels in condors.

- Lead isotope ratios from exposed condors show close similarity to isotope ratios of
ammunition lead.

- Concluded that current levels of lead exposure are too high to allow reintroduced condors
to develop self-sustaining populations in AZ and CA.

Campbell, H. 1950. Quail picking up lead shot. Journal of Wildlife Management 14:243-244.
- Dead quail was discovered and autopsied for cause of death.
- Gizzard contained 13 lead shot ranging in size from No. 4 to No. 8.
- No other cause of death was found, so it was suggested as a possibility, but not proven,
that the quail died from lead poisoning.

Cao, X, L.Q. Ma, M. Chen, D.W. Hardison, Jr., and W.G. Harris. 2003. Weathering of lead
bullets and their environmental effects at outdoor shooting ranges. Journal of Environmental
Quality 32:526-534.

- Examined weathering of lead munitions and environmental effects at four shooting ranges.
Found significant elevation of lead concentrations in soil, water, and vegetation. Lead
levels in most sampled soils exceeded EPA'’s critical level.

- Recommended precautionary measures be taken while mowing grass on shooting ranges
to minimize worker exposure to airborne lead.

- These increased levels in aboveground biomass increases wildlife exposure.

- Weathering of bullets is dependent on soil pH and amount of organic matter present.

Case, D.J. and Associates. 2006. Non-toxic shot regulation inventory of the United States and
Canada. D.J. Case and Associate, Mishawaka, IN. 29 pp.
- Survey regarding nontoxic shot regulations and discussion for regulations; data for
regulations for various species by state or province.
- 45% (26) states and provinces have nontoxic shot regulations beyond the federal
waterfowl regulations.
- Nine states/provinces that have nontoxic shot regulations are discussing additional
regulations; 17 with nontoxic regulations are not discussing additional regulations.
- Regulations exist for species other than waterfowl, for example 15 states/provinces have
regulations for dove, 22 for snipe, 13 for grouse, 12 for quail, and 12 for pheasants.

Castrale, J.S. 1989. Availability of spent lead shot in fields managed for mourning dove
hunting. Wildlife Society Bulletin 17:184-189.
- Studied abundance and accumulation of Lead shot in fields managed for dove hunting.
- Found lead shot can accumulate rapidly on soil surface over 1 hunting season, and it
remains available to doves until plowed under.
- Recommends tilling fields immediately after hunting season or planting thick vegetation
undesirable to foraging doves.

Cheatum, E. L., and D. Benson. 1945. Effects of lead poisoning on reproduction of mallard
drakes. Journal of Wildlife Management 9(1):26-29.
- Mated mallard drakes that had recovered from severe lead poisoning with normal females.
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- Three or four #4 shot ingested at intervals over a period of two months caused mortality by
lead poisoning at a rate of approximately 20%.

- Hatchability of mallard eggs in the test group and control group was similar, with
percentages of 58.5 and 58.3, respectively.

- Survival of the mallard ducklings was 66.7% in the test group and 69.6% in the control
group.

- Fertility not reduced, however authors suggest vitality of males may impact reproduction in
the wild.

Clark, A. J., and A. M. Scheuhammer. 2003. Lead poisoning in upland foraging birds of prey in
Canada. Ecotoxicology 12:23-30.
- Examined lead exposure in 184 dead raptors found across Canada (16 species).
- 3—4% of total mortality in the 3 most commonly encountered species (red-tailed hawk,
great horned owl, golden eagle) was attributed to lead poisoning.
- Conclude that upland-foraging birds of prey and scavengers, that typically include game
birds and mammals in their diets, are at risk for lead poisoning from the ingestion of lead
projectiles from ammunition used in upland hunting.
- The use of non-lead ammunition for hunting upland game would effectively remove the
only serious source of high lead exposure and lead poisoning for upland-foraging raptors.

Cohen, S. Z. 2004. The Science Underlying Best Management Practices for Shooting Ranges:
A Focus on Lead and Arsenic. Page 193-203 in World Symposium on Lead Ammunition,
Scheinosst, A. (ed.), Published by the World Forum on the Future of Sport Shooting Activities.
- Best Management Practices (BMPs) are management plans used to minimize offsite
pollution of lead, arsenic, and other toxic materials.
- Shooting ranges can be managed in an environmentally responsible manner if BMPs are
used.
- BMPs vary according to each individual shooting range.
- Erosion is an important factor in controlling heavy metal mobility, particularly lead.
- Vegetation management is important because it provides plant uptake of nutrients and
limits erosion of sediment that contains lead.
- Shooting ranges located in fertilized areas and near water resources typically have lower
success in attempts to control mobility of heavy metals such as lead and arsenic.

Cook, R. S., and D. O. Trainer. 1966. Experimental lead poisoning of Canada geese. Journal of
Wildlife Management 30:1-8.
- Wild-caught Canada geese were penned and exposed to lead shot and showed first signs
of lead poisoning 5-7 days after ingestion.
- Amount of lead ingested directly correlated with time until death, as 25 or more lead
pellets caused death within 10 days, while 10 or fewer lead pellets allowed survival for up to
72 days.
- Lead blood levels of poisoned Canada geese were found to range from 0.320-1.680
mg/100 g, while normal lead blood levels of Canada geese were found to be 0.018-
0.037 mg/100 g.
- High levels of lead in blood and liver tissue, typical clinical signs, and pathological lesions
were required in order to diagnose lead poisoning in Canada geese.
- Direct mortality from Lead poisoning may not be the greatest effect, but rather the effects
on survival and reproduction in chronically poisoned birds may be more important.

Craighead, D. and B. Bedrosian. 2008. Blood lead levels of Common ravens with access to
big-game offal. Journal of Wildlife Management 72(1):240-245.
- Examined blood samples from ravens feeding on hunter-killed gut piles.
- 47% of ravens sampled during hunting season had elevated blood levels, only 2% had
elevated levels during nonhunting season.
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Cummings School of Veterinary Medicine at Tufts University. Lead Poisoning. Department of
Environmental and Population Health. Cummings School of Veterinary Medicine, North
Grafton, Massachusetts. Accessed Feb. 4 2008. Available online:
http://www.tufts.edu/vet/lead/index.html
- The website is "intended to address the prevalence of lead poisoning and the
interconnection of this issue between species and taxonomic groups."
- Provides a summary and selected literature for lead issues such as: mechanisms of
poisoning, aquatic birds, predatory birds, humans, environment, lead alternatives, etc.

Dewailly, E., P. Ayotte, S. Bruneau, G. Lebel, P. Levallois, and J.P. Weber. 2001. Exposure of
the Inuit population of Nunavik (Arctic Quebec) to lead and mercury. Archives of Environmental
Health 56(4):350-7.
- Evaluated 492 blood levels of lead and mercury in Inuit adults of Nunavik (Arctic Quebec,
Canada).
- ANOVA revealed that smoking, age, and consumption of waterfowl were associated with
lead concentrations (r2 = .30, p <.001).
- A significant proportion of reproductive-age women had lead and mercury concentrations
that exceeded those that have been reportedly associated with subtle neurodevelopmental
deficits in other populations.

Dieter, M. P. and M. T. Finley. 1978. Erythrocyte delta-aminolevulinic acid dehydratase activity
in mallard ducks: duration of inhibition after lead dosage. Journal of Wildlife Management
42(3):621-624.
- 30 mallard males and 30 females were fed one No. 4 lead shot, and 8 mallard males and
8 males were not dosed and considered control birds.
- 2 of the birds expelled their shot, and were excluded from the study.
- After 3 weeks, only 5.5% of dosed ducks retained shot in the gizzards, suggesting a rapid
and complete erosion of shot.
- Blood samples were taken from each bird and delta-aminolevulinic acid dehydratase
(ALAD) enzyme levels were analyzed.
- Inhibition of ALAD has been proven to indicate the incidence and degree of lead
contamination in waterfowl.
- Authors believe that waterfowl possessing more than 50 percent ALAD enzyme inhibition
have been exposed to acutely high lead levels, which are caused by the ingestion and
erosion of lead shot pellets present in the environment.

Edwards, D.H. 2002. Lead distribution at a public shooting range. Master’s thesis. Virginia
Tech, Blacksburg, VA. 41 pp.
- Part of a larger study that examined the amount and nature of lead munitions on selected
shooting ranges, the rates of corrosion, and the degree to which lead was solubilized.
- Lead expended in munitions constitutes the largest influx into the American environment
today (2002) , approximately 55,000 metric tons / year.
- In 1985 USFWS estimated that hunters averaged 8.6 shots / waterfowl! bird bagged, with
each shot expending 29-44 grams of lead.
- Progressive sampling revealed most of the lead shot dispersed in the surrounding forest,
in this study. Shot was found embedded in trees >100 m from shooting box.
- Fine particles of lead were found near the shooting box. These smaller particles had
greater surface area, and therefore potential to leach lead into the environment.

Elder, W. H. 1954. The Effect of Lead Poisoning on the Fertility and Fecundity of Domestic
Mallard Ducks. Journal of Wildlife Management 18:315-323.
- Domestic Mallard ducks were obtained and fed and raised in the same manner to maintain
accuracy.
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- No. 6 lead shot pellets were placed in a small gelatin capsule and used on the ducks in
four different breeding groups: both sexes poisoned, only females poisoned, only males
poisoned, and neither sex poisoned.

- In the second year, ducks that received 18 No. 6 lead shot pellets suffered from severe
toxemia, when combined with an all grain diet.

- Throughout the duration of the experiment, hens that were dosed with lead displayed
lower fecundity (fewer eggs laid) than did non-dosed hens.

Erickson, D. W. and J. S. Lindzey. 1983. Lead and Cadmium in Muskrat and Cattail Tissues.
Journal of Wildlife Management 47: 550-555.
- Lead and cadmium levels in cattails and liver and kidney tissues of muskrats were
analyzed to determine the correlation of heavy metal between an animal and its
environment.
- Elevated levels of lead in cattails and muskrats from the same site indicated that there is
an obvious relationship between the levels of lead in the environment, and that assimilated
into cattails and subsequently into muskrat tissues.

Estabrooks, S.R. 1987. Ingested lead shot in Northern red-billed whistling ducks (Dendrocygna
autumnalis) and northern pintails (Anas acuta) in Sinaloa, Mexico. Journal of Wildlife Diseases
23(1):169.
- Reports occurrence of ingested Lead shot (no apparent poisoning) in northern Red-billed
whistling ducks and Northern Pintails in Mexico.

Finley, M. T., and M. P. Dieter. 1978. Toxicity of experimental lead-iron shot versus
commercial lead shot in mallards. Journal of Wildlife Management 42(1):32-39.
- Lab experiment with mallards, comparing lead-iron shot (38.1 % lead) or commercial lead
shot.
- Mortality was higher in groups dosed with commercial lead shot than in groups given lead-
iron shot.
- After 14 weeks, one #8 shot caused 35% mortality with higher amounts of lead causing
80-100% mortality. 5% mortality was caused by ingestion of two #4 lead-iron shot.

Fisher, I.J., D.J. Pain, and V.G. Thomas. 2006. A review of lead poisoning from ammunition
sources in terrestrial birds. Biological Conservation 131(3):421-432.
- Review collates the current knowledge of lead poisoning from ammunition in non-
waterbirds.
- 59 terrestrial bird species were documented (as of Oct. 2005) to have ingested lead or
suffered lead poisoning from ammunition sources. 9 of these species were Globally
Threatened or Near Threatened.
- Terrestrial birds are exposed to lead mainly through ingestion. Secondary poisoning of
raptors also occurred.
- Retention time of lead, frequency, past history to exposure, environmental stress, and
nutritional factors all can impact the level of Lead poisoning birds experience.
- In Canada, upland game birds and raptors are now more likely to contain lead shot than
waterfowl.

Harradine, John. 2004. Spent lead shot and wildlife exposure and risks. Pages 119-130 in
Scheinosst, A. (ed.), Proceedings of the World Symposium on Lead Ammunition. World Forum
on the Future of Sport Shooting Activities. September 9-10, 2004. Rome, Italy.
- Cursory review of lead shot and wildlife, from the UK.
- P 119 — “Lead is a toxic material, and unlike many other essential metals, has no known
biological function. Its ingestion or absorption by people, animals and plants carries risks of
harm.”



146

- Lead poisoning of wildlife occurs by direct ingestion of shot, ingestion of shot by predatory
or scavenging animals or birds eating prey containing lead shot, and ingestion of lead from
within the bodies of prey animals or plants.
- P 127 — “The issue of lead poisoning in wildlife as a consequence of shooting activities
has long been debated as to its occurrence, its impact and how it should be managed. On
the basis of evidence to date, and in general terms, waterfowl, some non-waterfowl species,
and birds of prey are the groups of wildlife most as risk of poisoning by virtue of being most
exposed to spent lead shot and vulnerable to its effects.”
- P127 — “Ingestion of lead by other types of wildlife (other than waterfowl and birds of prey),
from the relatively few studies to date, appears to be extensive in terms of species in which
ingestion has been recorded, but in many cases these amount only to infrequent or even
rare occurrence. Some species, such as mourning dove and pheasant, however, which are
subject to substantial hunting and which feed in those hunted areas, are exposed to
relatively high levels of ingestion and its predictable consequences.”

Hui, C.A. 2002. Lead distribution throughout soil, flora, and an invertebrate at a wetland skeet

range. Journal of Toxicology and Environmental Health, part A, 65(15):1093-1107.
- Lead pellets from skeet range in Southern California impart lead into the local soil, plants,
and animals.
- Lead concentrations in soil are significantly correlated to shot pellet densities.
- Horn snails had mean lead concentrations 100 x greater than the leaves of plant species
at the same site.
- “Avian predators of gastropods may receive minimum exposure to lead due to calcium in
shells, but incidental ingestion of soil and direct ingestion of pellets may provide significant
exposure to birds.”

Hunt, W. G., W. Burnham, C. N. Parish, K. K. Burnham, B. Mutch, and J. L. Oaks. 2006.
Bullet fragments in deer remains: implications for lead exposure in avian scavengers. Wildlife
Society Bulletin 34(1):167-170.
- Conducted examinations on whole or partial remains of 38 deer killed with standard
center-fire, breech-loading rifles.
- All whole or eviscerated deer killed with lead-based bullets contained bullet fragments.
- The proportion (90%) of offal piles containing fragments is not surprising, given that gut
piles contain the thoracic organs normally targeted by hunters.
- Copper bullets do not have a high level of fragmentation in comparison to lead bullets.
- The high incidence of lead fragments and their distribution and density suggest a high
potential for exposure of avian scavengers to lead.

Johansen, P., G. Asmund, and F. Riget. 2001. Lead contamination of seabirds harvested with
lead shot — implications to human diet in Greenland. Environmental Pollution 112(3):501-504.
- Lead contamination of thick-billed murre hunted using lead shot was studied.
- Carcasses were cleaned, cooked, and visible pellets removed.
- Breast meat lead values in birds killed with lead shot were 10 times higher than birds not
killed with lead shot (mean 0.22ug/g wet weight).
- Lead in the meat existed as small fragments, left during the passage of pellets through the
breast.
- “Birds killed with lead shot are a significant source of lead, probably the most important
single source, of the diet of many people in Greenland.”
- US Center for Disease Control has defined a blood lead level of 100 yg/L as a level of
medium concern, but there may not be a ‘safe’ lower limit.

Kendall, R. J., T. E. Lacher, Jr., C. Bunck, B. Daniel, C. Driver, C. E. Grue, F. Leighton, W.
Stansley, P. G. Watanabe, and M. Whitworth. 1996. An Ecological Risk Assessment of Lead



147

Shot Exposure in Non-Waterfowl Avian Species: Upland Game Birds and Raptors.
Environmental Toxicology and Chemistry 15(1):4-20.
- Exposure to spent lead shot by upland birds and ingestion of spent lead shot by raptors
consuming wounded game can cause mortality and other harmful effects.
- “Ingestion of spent lead shot is the most common means of exposure to lead in upland
game birds, particularly mourning doves.”
- Mourning doves tested had evidence of ingested spent lead shot. Substantial risks of
mortality in mourning doves are highest in habitats located in shooting or hunting areas.
- In contrast to game fields, data on shot densities in other habitats is extremely limited.
- The deposition of spent lead shot in upland hunting is almost 5 times greater than that
associated with waterfowl hunting.
- Studies of waterfowl in the US suggest that lead poisoned birds are more susceptible to
being shot.
- Effects of lead poisoning are exacerbated by exposure to cold temperatures and poor
diets.

Knopper, L.D., P. Mineau, A.M. Scheuhammer, D.E. Bond, and D.T. McKinnon. 2006.
Carcasses of shot Richardson’s ground squirrels may pose lead hazards to scavenging hawks.
Journal of Wildlife Management 70(1):295-299.
- Shooting with lead bullets and poisoning with bait are management practices for
controlling Richardson’s ground squirrels (RGS).
- Determined that 1 in 5 RGS carcasses had lead levels that were lethal in bald eagles.
- RGS carcasses appear to be a source of lead that could be fatal to scavenging
(Ferruginous and Swainson’s) hawks.
- Estimated that 6.5 RGS carcasses eaten over 23 days would contain a lethal dose of lead
for scavenging raptors.
- Hazard could be avoided with the collection of carcasses and use of nontoxic-shot.

Kreager, N., B.C. Wainman, R.K. Jayasinghe, and L.J.S. Tsuji. 2007. Lead pellet ingestion and
liver-lead concentrations in upland game birds from southern Ontario, Canada. Archives of
Environmental Contamination and Toxicology (published online, ahead of print).
- 123 gizzards from upland game birds harvested by hunters in southern Ontario were
examined for lead pellet ingestion.
- 5% of gizzard content samples for common pheasants had >10 pellets, suggesting acute
lead poisoning.
- Lead pellets were ingested by chukars (8%) and the common pheasant (34%).
- 13% of bird livers analyzed had elevated lead concentrations (chuckars, pheasants, wild
turkey, Hungarian partridge).
- Liver-lead concentrations above Health Canada’s guidelines for human consumption of
fish protein were found in 40% of livers analyzed.

LaBare, M.P., M.A. Butkus, D. Riegner, N. Schommer, and J. Atkinson. 2004. Evaluation of
lead movement from the abiotic to biotic at a small-arms firing range. Environmental Geology
46(6-7):750-754.
- Lead concentrations were examined in sediment, soil, water, plants, fish, and
invertebrates at a small-arms firing and skeet range in New York.
- There was an elevated concentration of lead in soil, sediment, and evidence of
bioconcentration of lead by the surrounding biota.
- Earthworms had 90% and tadpoles 20% higher concentrations of lead at the firing and
skeet range than at controls.
- Lead uptake by indigenous plants varied, and total leachable lead was highest in animals
versus plants.
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Lance, V.A., T.R. Horn, R.M. Elsey and A. de Peyster. 2006. Chronic incidental lead ingestion
in a group of captive-reared alligators (Alligator mississippiensis): possible contribution to
reproductive failure. Toxicology and Pharmacology 142:30-35.
- An American alligator (Alligator mississippiensis) breeding facility was established, and
eggs produced showed a lower hatching rate than those collected from the wild.
- Tissues were collected at necropsy from 44 captive and 15 wild animals and assayed for
metals. Results showed that captive alligators had significantly higher tissue levels of lead
than wild alligators.
- High yolk lead was suggested as a probable cause for early embryonic death in alligator
eggs.
- The high tissue lead levels in captive alligators was attributed to long-term consumption of
nutria (Myocastor coypus) meat contaminated with lead shot.

Larsen, R.T. 2006. Ecological investigations of chukars (Alectoris chukar) in western Utah.
Master’s thesis. Brigham Young University, Provo, UT
- Found lead shot in 1.9% of the gizzards and 10.7% of the crops checked.
- Mentioned lead shot ingestion could be related to rocky nature of chukar habitat. Shot is
available longer in this habitat because it is untilled.
- All the major shot sizes used for hunting in the study area correlate strongly with the
diameter size of grit picked up by chuckars.

Lévesque, B., J.F. Duchesne, c. Gariépy, M. Rhainds, P. Dumas, A.M. Scheuhammer, J.F.
Proulx, S. Déry, G. Muckle, F. Dallaire, and E. Dewailly. 2003. Monitoring of umbilical cord
blood lead levels and sources of assessment among the Inuit. Occupational and Environmental
Medicine 60:693-695.
- Analysis of 475 umbilical cords showed 7% of Inuit newborns had lead blood
concentration levels equal to or greater than the intervention level adopted by many
government agencies.
- Lead shot used for game hunting was an important source of lead exposure in the Inuit
population. “Lead shots may be a major source of lead exposure to humans that consume
hunted game animals.”
- Cohort study showed significant decrease in cord blood lead concentrations after a public
health intervention to reduce the use of lead shot.
- Recommends banning the use of lead ammunition for all hunting using shotguns, and
recommends actively promoting the use of non-toxic shot.

Lewis, L.A., R.J. Poppenga, W.R. Davidson, J.R. Fischer, and K.A. Morgan. 2001. Lead
toxicosis and trace element levels in wild birds and mammals at a firearms training facility.
Archives of Environmental Contamination and Toxicology 41(2):208-214.
- Lead poisoning was diagnosed in a yellow-rumped warbler and gray squirrel. 7 yellow-
rumped warblers and one solitary vireo were found dead due to lead poisoning.
- 72 wild animals (22 different species) were collected surrounding an outdoor firearms
shooting range and tested for lead exposure.
- 24 (33.3%) animals (11 species) had lead levels >1.00 ppm, and 12 of these had levels
>2.00 ppm.
- Findings indicate significant lead exposure of local wild bird and mammal communities via
bullets and fragments in and on the soil surface of the four outdoor ranges.

Locke, L. N., S. M. Kerr, and D. Zoromski. 1982. Lead poisoning in common loons (Gavia
immer). Avian Diseases 26(2):392-396.

- Common loons were necropsied and 3 loons were found to be lead poisoned.

- Lead fragments of fishing tackle were found in 2 loons with high lead liver levels.

- 13 other loons that died of other causes had low lead liver levels.
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Ma, L. W., X. Cao, D. W. Hardison Jr., M. Chen, and W. Harris. 2004. Chemical and Physical
Weathering of Pb Bullets in Soils of Florida Shooting Ranges. Page 165-171 in World
Symposium on Lead Ammunition. Published by the World Forum on the Future of Sport
Shooting Activities.
- Weathering of metallic lead bullets is a major source of lead contamination in shooting
range soil.
- Chemical and physical weathering experiments were performed on lead bullets.
- Weathering of metallic lead bullets in soil can be decreased by reducing soil moisture
level, by removing soil organic matter, and increasing soil pH.
- Abraded lead from bullets passing through soil has a large contribution to lead
contamination in soils.
- Abrasions from the lead bullet allowed fragments and particles to disperse, exposing more
surface area for possible corrosion.
- Metallic lead corrosion in the absence of soil was extremely slow, regardless of the level of
moisture.

Martin, P.A., D. Campbell, K. Hughes, and T. McDaniel. 2008. Lead in the tissues of terrestrial
raptors in southern Ontario, Canada, 1995-2001. Science of The Total Environment 391(1):96-
103.

- Lead exposure in 225 birds of 19 species of terrestrial raptors was examined through

analysis of bone, liver, and kidney tissues.

- Turkey vultures had the highest mean concentrations of lead compared to other raptors.

- Lead levels exceeded threshold concentrations associated with subclinical or acute toxicity

in ~2% of raptors assessed.

- “...The continued use of lead shot for upland hunting in Ontario likely remains as one of the

primary sources of lead and a continued risk to these birds of prey.”
- Elevated lead in bone represents long-term lead exposure.

Mateo, R., M. Taggart, and A.A. Meharg. 2003. Lead and arsenic in bones of birds of prey in
Spain. Environmental Pollution 126(1):107-114.
- Bones of 229 birds of prey from 11 species were analyzed for lead and arsenic to evaluate
their exposure to lead shot.
- Lead poisoning has been diagnosed in 8 upland raptor species (Eurasian eagle-owl, Red
kite, Eurasian griffon, etc.).
- Raptors feeding on species targeted by hunters in upland habitats suffer from lead
poisoning.

McCracken, K. G., A. D. Afton, and M. Peters. 2000. Condition bias of hunter-shot ring-necked
duck exposed to lead. Journal of Wildlife Management 64:585-590.
- Tested the null hypothesis that ducks shot by hunters do not differ physiologically from
those collected randomly.
- Random collection of ducks was defined as shot at night with the aid of lights, and ducks
shot by hunters were done so over decoys.
- Ring-necked ducks shot over decoys were in poorer physical condition than those
collected randomly.
- Ingesta-free body mass, lipid, and protein were all negatively related to lead concentration
in the adjusted model.
- “Lead exposure is likely to have far-reaching effects on over winter survival (including
hunting mortality), not to mention subsequent abilities to migrate and reproduce
successfully.”
- “In conducting studies, researchers need to recognize and account for lead as a possible
source of condition bias.”
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Michigan Department of Natural Resources. 2002. Michigan Wildlife Diseases Manual.
Michigan Department of Natural Resources, Wildlife Disease Laboratory, Lansing, Ml 48910-
8106. Accessed Feb. 22, 2008. Available online: http://www.michigan.gov/dnr/0,1607,7-153-
10370_12150_12220---,00.html
- Suggests that mortality directly due to lead poisoning may be secondary to the indirect,
non-lethal effects such as reproductive problems, greater susceptibility to disease, infection,
and predation.
- Plowing under areas shot over may be a technique to make lead shot unavailable to
upland birds.

Migliorini, M., G. Pigino, N. Bianchi, F. Bernini, and C. Leonzio. 2004. The effects of heavy
metal contamination on the soil arthropod community of a shooting range. Environmental
Pollution 129(2):331-40.
- Soils at 7 clay pigeon shooting ranges were examined for heavy metals and their effects
on the arthropod community.
- Significant amount of lead from spent shot is “bioavailable in the soil and can be
bioaccumulated by edaphic organisms, entering the soil trophic network, but without
biomagnification.”

Minnesota Department of Natural Resources. 2007. Trumpeter swan die-off at Grass Lake,
Wright County. DNR Fact Sheet. February 28, 2007. Division of Ecological Services, St. Paul,
MN.

- At least 20 trumpeter swans died at the inlet of Grass lake in Wright Co., MN from January

to February, 2007.

- The Swans typically wintered on the Mississippi River, but a mild winter created favorable

conditions at Grass lake.

- Grass lake was an area of heavy duck hunting where lead shot was used extensively.

- 1 found to have ingested lead pellets — note below

- Follow-up letter indicated that 3 carcasses were obtained, and all three had lead shot.

Osmer, T. L. G. 1940. Lead shot: its danger to water-fowl. The Scientific Monthly 50(5):455-459.
- During waterfowl hunting season the chances of lead poisoning increase.
- Lead shot remains available to waterfowl! after the hunting season.
- Osmer stated “It has been experimentally determined that the ingestion of 6 No. 5 shot by
a duck is fatal. Even 2 or 3 shot are often fatal.” (Osmer did not provide a citation or
evidence for the statement.).
- Many lakes across the nation were hunted heavily before becoming refuges, which left
these sites with accumulated old lead shot and a continuing potential for lead poisoning.
- Grit is essential for a ducks digestive system and apparently they cannot differentiate
between lead shot, granite, or quartz of the same size.
- To determine the availability of lead shot to gravel sampling was done with a Peterson
dredge in the areas where waterfowl feed.

Platt, J.B. 1976. Bald eagles wintering in the Utah desert. American Birds 30:783-788.
- Found that bald eagles feeding on jackrabbits shot with lead were ingesting shot, with 71%
regurgitated pellets having shot in them.

Sanborn, W. n.d. Lead Poisoning of North American Wildlife from lead shot and lead fishing
tackle. Draft. HawkWatch International, 1800 South West Temple, Suite 226, Salt Lake City,
UT 84115. 31 pp.

- Summary of lead literature, contains 125 references through 2002.

- Table 1 lists pellet deposition in hunting areas. Note the final lines of Table 1 with

hundreds of thousands of lead pellets/acre at Washington pheasant release sites.

- Table 2 (waterfowl), Table 3 (upland game birds) and Table 5 (raptors) lists evidence of


http://www.michigan.gov/dnr/0,1607,7-153-10370_12150_12220---,00.html
http://www.michigan.gov/dnr/0,1607,7-153-10370_12150_12220---,00.html
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lead exposure and poisoning for more than 19 species.

- Table 6 - Birds poisoned by lead fishing tackle.

- Table 7 - Wildlife lead exposure at shooting ranges.

- Table 10 - Available nontoxic ammunition.

- Table 11 - Price comparison between lead and non-toxic pheasant loads.

Scheuhammer, A. M., D.E. Bond, N.M. Burgess, and J. Rodrigue. 2003. Lead and stable lead
isotope ratios in soil, earthworms, and bones of American woodcock (Scolopax minor) from
Eastern Canada. Environmental Toxicology and Chemistry 22:2585-2591.
- Wing bones collected from young of the year woodcock along with soil and earthworm
samples at several sites in Canada were tested for total lead and stable lead isotopes.
- Woodcock with high bone lead accumulation had ratios substantially different from worms
and soils sampled from same areas.
- Although woodcock feed extensively on soil invertebrates, ratios were consistent with
ingestion of spent lead shotgun pellets.

Scheuhammer, A.M., and S.L. Norris. 1995. A review of the environmental impacts of lead
shotshell ammunition and lead fishing weights in Canada. Occasional Paper Number 88,
Canadian Wildlife Service. National Wildlife Research Centre, Hull, Quebec. 56 pp.
- Manuscript covers a variety of topics for Canada for lead shot and sinkers.
- Topics include production/use of lead shot and sinkers, environmental chemistry and
toxicity of lead, alternatives.
- For hunting waterfowl, other birds, and small mammals, they estimate more than 1800
tons of lead is annually deposited into the environment (Table 2) in Canada.
- For trap and skeet, they estimate that between 128-260 tons of lead is deposited annually
into the environment.
- “Ultimately all of the..” lead from shot and sinkers is transformed in the environment into
particulate and molecular lead and dispersed through the environment to some degree.
This can result in very high concentrations of lead in local environments.
- Tens to hundreds of years required for total breakdown of lead shot pellets depending on
chemistry of water or soils. Aerobic, acidic conditions increase the rate of breakdown.
- Lead concentrations near clay target shooting ranges are very high and create significant
risk of shot ingestion and poisoning to waterfowl.
- Lead from spent shot enters the food chain.
- Reviews lead toxicity in waterfowl and non-waterfowl species.
- Predators (eagles) experience lead poisoning mortality secondarily by eating prey
containing lead shot in their tissues or gizzards.
- Millions of migrating ducks and geese, alive and healthy, carry lead in their tissues;
exceeds 20% of the population of these species. Hunted upland game birds also carry shot
in their tissues.
- Silage with lead can poison cattle. When lead pellets were removed in one study, there
was still enough lead present in silage to be toxic.
- Loon mortality from lead sinkers of jigs.
- Three options to reduce lead are: habitat manipulation (lower water levels to get waterfowl
to leave the area), coated shot (but ingestion of coated shot occurs), and alternative shot
materials (steel, bismuth/tin, and zinc).

Scheuhammer, A. M., J. A. Perrault, E. Routhier, B. M. Braune, and G. D. Campbell. 1998.
Elevated lead concentrations in edible portions of game birds harvested with lead shot.
Environmental Pollution 102:251-257.
- Conducted field experiment in Canada, evaluating lead concentrations in pectoral muscles
of hunter shot game birds.
- Of 827 right pectoral muscle pooled samples, 92 had lead concentrations > 0.5 ug /g wet
weight.
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- Although all visible pellets were removed, radiographs showed embedded fragments of
lead.

- Embedded fragments of lead from shot are a potential source of dietary lead exposure for
predators, and human consumers of wild game.

- Also notes that ~20% of free-living waterfowl carry lead shot in tissues from non-lethal or
crippling shots.

- Recommend the use of non-toxic shot for hunting.

Scheuhammer, A. M., C. A. Rogers, and D. Bond. 1999. Elevated lead exposure in American
woodcock (Scolopax minor) in eastern Canada. Archives of Environmental Contamination and
Toxicology 36:334-340.

- Wing bones collected from 1,588 woodcock in Canada.

- A high proportion of woodcock had elevated lead concentrations, compared to other wild

bird species.

- 52% adults and 29% young of yr. had concentrations >20.7g/g.

- American woodcock feeding habits are consistent with the occasional ingestion of lead

shot, and ingestion of contaminated soil may be an important source of lead exposure.

- Concentrations of lead varied significantly by gender, age, and geographic region.

Schulz, J.H., P.l. Padding, and J.J. Millspaugh. 2006. W.ill mourning dove crippling rates
increase with nontoxic-shot regulations? Wildlife Society Bulletin 34(3):861-865.
- Evaluated crippling rates in waterfowl prior to, during, and after implementation of
nontoxic-shot regulations in the U.S.
- Prenontoxic-shot period crippling rates for ducks were lower than the 5 yr phase in period
rates, but higher than non-toxic shot crippling rates.
- In geese, prenontoxic-shot period crippling rates and 5 yr phase in period rates were both
greater than nontoxic-shot crippling rates, but did not differ significantly.
- Decline in crippling rate that followed full implementation of the nontoxic-shot regulation is
of ultimate importance when considering the impacts of lead shot restrictions for mourning
doves.
- Long-term mourning dove crippling rates might not increase as evidenced from historical
waterfowl data.

Sileo, L., R. N. Jones, and R. C. Hatch. 1973. The effect of ingested lead shot on the
electrocardiogram of Canada geese. Avian Diseases 17(2):308-313.
- Lab experiment: 5 geese dosed with 15 No. 6 lead shot, also fed corn along with
commercial food (to enhance toxicity of the lead).
- Electrocardiograms and body weights were recorded daily until poisoned geese died, then
necropsies were done.
- All dosed geese lost 25 to 45% of their initial body weight and died 11-45 days after
ingesting lead.

Spahn, S.A. and T.W. Sherry. 1999. Cadmium and Lead Exposure Associated with Reduced
Growth Rates, Poorer Fledging Success of Little Blue Heron Chicks (Egretta caerulea) in South
Louisiana Wetlands. Archives of Environmental Contamination and Toxicology 37(3):377-384.

- Cadmium and lead were detected in food samples, guano, and feathers of little blue heron

chicks in contaminated wetlands.

- Exposure to lead was correlated with increased nestling mortality.

Stendell, R. C., R. I. Smith, K. P. Burnham, and R. E. Christensen. 1979. Exposure of
waterfowl to lead: a nationwide survey of residues in wing bones of seven species, 1972-73.
US Government Printing Office 1802-M/7.
- Wing bones were collected from seven species of waterfowl from 3 flyways and analyzed
for lead.
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- 4,190 duck wing bones were collected in 1972, 1973 reflecting lead residues ranging from
trace amounts (<0.5 ppm) to 361 ppm.

- Species of redheads, black ducks, mallards, canvasbacks, and pintails all had
intermediate levels of lead. Wing bones of mottled ducks contained the highest levels and
lesser scaup had the lowest level of lead.

- Compared geographic patterns of lead exposure in the species along flyways. For
example immature mallard lead levels were higher from the Atlantic flyway than the Pacific
and Mississippi flyway.

Stevenson, A.L., A.M. Scheuhammer, and H.M. Chan. 2005. Archives of Environmental
Contamination and Toxicology 48(3):405-413.
- Found significant decrease in mallard and American black duck bone lead concentrations
when comparing before and after the national ban on lead shot for waterfowl hunting.
- Declines were consistent with waterfowl hunter survey, which showed a high level of
compliance to nontoxic shot regulation.
- American woodcock showed no decrease in mean bone lead concentration. 70% of
waterfowl hunters surveyed who also hunt upland game birds continued to use lead shot.

Strom, S.M., K.A. Patnode, J.A. Langenberg, B.L. Bodenstein, and A.M. Scheuhammer. 2005.
Lead contamination in American Woodcock (Scolopax minor) from Wisconsin. Archives of
Environmental Contamination and Toxicology 49(3):396-402.

- Wing bones from hunter donated woodcock showed young of year were accumulating

high lead levels.

- 43.4% young of year woodcock and 70% chicks had bone lead levels in elevated range.

- Elevated lead exposure in WI woodcock is common and begins shortly after hatch.

- Source of lead was not determined.

Tavecchia, G., R. Pradel, J. Lebreton, A.R. Johnson, and J. Mondain-Monval. 2001. The effect
of lead exposure on survival of adult mallards in the Camargue, southern France. Journal of
Applied Ecology 38(6):1197-1207.
- Captured 2710 adult mallards from a wintering area for several species of water birds.
- Investigated influence of lead pellet exposure (presence of ingested pellets and the
presence of pellets in the muscles) on survival.
- Maximum count of pellets in the gizzard was 50, estimated proportion of gizzard-
contaminated birds was 11%.
- Distribution in 4 groups: 68% no exposure to, 8% gizzard-contaminated only, 20% muscle-
contaminated only, and 3.4% both gizzard and muscle contaminated.
- Survival of lead-affected mallards was 19% lower than unaffected birds for both types of
lead exposure. The two sources of mortality were additive.

Thomas, V.G. 1997. The environmental and ethical implications of lead shot contamination of
rural lands in North America. Journal of Agricultural and Environmental Ethics 10(1):41-54.
- Lead shot deposited in fields and woodlands near shooting ranges and intense, upland,
hunting adds an enormous tonnage of lead to environments, worldwide.
- Many nations are slow to require use of nontoxic-shot, despite the marked awareness of
the problems of lead shot contamination and toxicosis.
- “This is due to hunters and international sport shooting organizations opposing the use of
non-toxic substitutes and overt emphasis by government agencies on the burden of
scientific proof for every situation, rather than taking preventative action according to the
Precautionary Principle.”
- The ethical approach of Denmark and The Netherlands, which banned all uses of lead
shot, is advocated as a precedent for other nations to adopt.
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Thomas, V. G., and Owen, M. 1996. Preventing lead toxicosis of European waterfowl by
regulatory and non-regulatory means. Environmental Conservation 23(4):358-364.
- Proposals to eliminate the use of lead shot in wetlands has been made under Bonn and
Bern Conservations.
- Proposal was also made by European Union —USA to reduce the use of different
categories of lead under an Organization of Economic Cooperation and Development
Council Act, but did not include lead shot.
- The passing of European Council regulation has seen the most effective remedy for the
trans-boundary toxic problem.
- Responsibility to enact and enforce a European Council regulation is the prerogative of
each member state, a single regulation would promote consistency of action amongst all
states.

Thomas. V. G., and M. P. Twiss. 1995. Preventing lead contamination of lakes through
international trade regulations. Lake and Reservoir Management 11(2):196.
- Lead contamination in Canada’s lakes has been a potential problem for toxicosis in
waterfowl and fish-eating birds.
- Under the Canadian Environmental Protection Act, Canada has the potential to regulate
production and commerce in lead shot and sinkers.
- The North American Free Trade Agreement and its environmental adjunct, The North
American Agreement on Environmental Cooperation could regulate trade in lead substitutes
among parties.
- Actions taken by Canada, the USA, and Mexico would promote the security of water-birds
habitats on a continental scale.

Trainer, D. O., and R. A. Hunt. 1965. Lead poisoning of whistling swans in Wisconsin. Avian
Diseases 9(2):252-264.
- Mortality of swans due to lead poisoning has been recognized in Wisconsin since 1944.
- Wild Swans were collected for necropsy and analysis for lead.
- During 1964, more than 200 swans died in Wisconsin. Results (45 birds) established lead
poisoning was responsible for the majority of the mortalities.
- Number of pellets recovered from the affected birds ranged from 0 to 201 and averaged
50 pellets per bird.

Tsuji, L.J.S., E. Nieboer, J.D. Karagatzides, R.M. Hanning, B. Katapatuk. 1999. Lead Shot
Contamination in Edible Portions of Game Birds and Its Dietary Implications
Ecosystem Health 5 (3):183-192.
- Study conducted in the Mushkegowuk region (western James Bay area of northern
Ontario, Canada).
- Livers of 2% (5/233) of game birds collected showed lead concentrations >0.5 ug/g ww,
and 9% (33/371) of the gizzard (striated muscle) tissue samples obtained through
harvesting of waterbirds and upland game birds employing lead shot, showed lead levels
greater than the Health Canada guideline for fish.
- “People who consume any game species harvested with lead shot risk exposure to this
metal by way of ingestion of tissue-embedded lead pellets and fragments.”
- A ban on the use of lead shot for all game hunting should be considered because of
potential human health concerns.

Vyas, N.B., JW. Spann, G.H. Heinz, W.N. Beyer, J.A. Jaquette, and J.M. Mengelkoch. 2000.
Lead poisoning of passerines at a trap and skeet range. Environmental Pollution 107 (1):159-
166.
- Tested blood and tissue lead levels in ground foraging passerines on woodlands
surrounding a trap and skeet range.
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- Sparrows and juncos sampled at the range had significantly higher lead exposure than
those at an uncontaminated site.

- Most of the lead shot at the range was found in the top 3 cm of soil, where it is available to
wildlife.

- Lead measurements in earthworms were between 660-840 ppm.

Vyas, N.B., JW. Spann, and G.H. Heinz. 2001. Lead shot toxicity to passerines.
Environmental Pollution 111 (1):135-138.
- Evaluated toxicity of a single 7.5 lead shot to passerines.
- On a comercial diet no mortalities, but on natural diet, 3 of 10 cowbirds died within 1 day.
- All but 1 surviving bird excreted the shot within 1 day, but birds which retained their shot
died.
- “Despite the short amount of time that shot was retained, songbirds may absorb sufficient
lead to compromise their survival.”

Wilson, I. D. 1937. An early report of lead poisoning in waterfowl. Science, New Series
86(2236):423.
- Lead poisoning in ducks, geese and swans discovered in Back Bay, Virginia, and
Currituck Sound, North Carolina.
- Analyzed gizzards contained over 100 full sized No. 4 lead shot and partly ground
remains.
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SUPPORT FOR, ATTITUDES TOWARD, AND BELEIFS ABOUT A BAN ON LEAD SHOT IN
THE FARMLAND ZONE OF MINNESOTA

David C. Fulton', Susan A. Schroeder’, William Penning, and Kathy DonCarlos
SUMMARY OF FINDINGS

The purpose of this study was to determine level of support or opposition to a ban on
lead shot in the farmland zone of Minnesota and the attitudes and beliefs about such a ban. In
addition we collected information about small game hunting participation and involvement. Data
were collected from 2 study strata: the 7-county Twin Cities metropolitan area and the non-
metropolitan areas of the state. Respondents were about equally divided in their support for a
ban of using lead shot in the farmland zone within the next 5 years with 42% indicating they are
likely to support a ban and 44% reporting they are unlikely to support a ban. Support for a ban
was strongly correlated with attitudes toward a ban, and respondents with different attitudes
toward a ban differed on their beliefs about the outcomes of such a ban.

INTRODUCTION

In a recent report to the Minnesota Department of Natural Resources (MNDNR), the
Nontoxic Shot Advisory Committee (NSAC) agreed that further restrictions on the use of lead
shot are inevitable at some future time. While no consensus on specific regulations was
reached, the NSAC did agree that more restrictive regulations on the use of lead shot in
shotgun hunting are warranted. Five viable options were identified as deeming further
consideration, including a ban on using lead shot throughout the farmland zone of Minnesota.

The NSAC recognized that for more restrictive regulations to be implemented
successfully, the impacted public must be well-informed and accepting of such regulations. The
purpose of this study was to provide information about small game hunter perceptions and
knowledge of using toxic/non-toxic shot and help identify appropriate message points for
information and education programs addressing the issue of restricting the use of lead shot.
Specific objectives of this study were to:

1. Identify levels of use of lead and non-toxic shot in the farmland zone by small game
hunters;

Identify support/opposition for a ban on the use of lead shot in the farmland zone;
Identify attitudes toward a ban on the use of lead shot in the farmland zone;

Identify the key beliefs affecting attitudes toward a ban on lead shot

Identify the influence of conservation/stewardship values in shaping attitudes and beliefs
about restricting the use of toxic shot;

Develop and test the effectiveness of targeted messages in changing attitude, beliefs,
and behaviors concerning restrictions on the use of toxic shot.

oo

o

This summary only highlights results for support for, attitudes toward and beliefs about a
ban on lead shot in the farmland zone of Minnesota. For complete research results, including a
copy of the survey instrument, please refer to Schroeder at al. (2008).

"Minnesota Cooperative Fish and Wildlife Research Unit
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METHODS

The population of interest in this study included all Minnesota residents who hunt small
game. The sampling frame used to draw the study sample was the MNDNR’s Electronic
Licensing System (ELS). A stratified random sample of Minnesota resident small game hunters
in the ELS was drawn. The initial study sample was stratified by residence of individuals
(determined by ZIP code) and included 1) 800 individuals who lived in the seven-county
Minneapolis/St. Paul metropolitan area, and 2) 1,200 individuals who lived outside the
metropolitan area. The target sample size was n = 400 for the metropolitan region and 600 from
the non-metropolitan region (n = 1,000 statewide).

Data were collected using a mail-back survey following a process outlined by Dillman
(2000) to enhance response rates. The data collection instrument was a 12-page self-
administered survey with 11 pages of questions. The questionnaire addressed the following
topics:

small game hunting activity and involvement,

shotgun and shot use and preferences,

beliefs, attitudes, and norms about lead shot,

trust in the Minnesota Department of Natural Resources and media resources, and
environmental values.

To measure and understand attitudes and beliefs about banning lead shot in the
farmland zone, we followed the Theory of Reasoned Action (Ajzen and Fishbein 1980; Fishbein
and Manfredo 1992). This approach has been used to examine a variety of wildlife
management issues such as wolf reintroduction in Colorado (Pate et al. 1996) moose hunting in
Anchorage (Whittaker et al. 2001), and lethal control of deer in Cuyahoga Valley National Park,
Ohio (Fulton et al. 2004).

Based on the Theory of Reasoned Action, 2 key determinants of an attitude are the
personal beliefs about a given action leading to particular outcomes and the evaluation of those
outcomes. More explicitly, the relationship between an attitude toward a given action and
personal beliefs is defined by the following equation:

Aaction = f(Zbiey)
Where; A.ction is the attitude toward a particular action;
bi is the belief that the action will lead to a particular outcome (e.g., using non-toxic shot
will cost me more money); and
e; is the respondents evaluation of that outcome (e.g., how negative or positive is this
additional expense)

A product of the beliefs and evaluations (BE product) is formed for each of the n outcomes. The
overall attitude toward an action is the sum of all the BE products. Thus, an attitude toward the
action is determined by the combination of multiple beliefs and evaluation of potential outcomes
of an action.

RESULTS

Survey Response Rate

Of the 2,000 questionnaires mailed, 54 were undeliverable and 10 were sent to
individuals whom had moved out of the state. Of the remaining 1,936 surveys, a total of 920
were returned, resulting in an overall response rate of 47.5%. Response rates for the
metropolitan and non-metropolitan regions are summarized in Table 1.
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Statewide Estimates

The study sample was drawn using a stratified random sample defined by metropolitan
versus non-metropolitan residence. For this reason the data had to be weighted to reflect the
proportion of the population in each region when making overall estimates (Table 2). In order to
address nonresponse bias, statewide data is also weighted based on differences in responses
to the main survey and the shortened survey used to gauge nonresponse bias.

Attitudes About Banning Lead Shot in the Minnesota Farmland Zone

Statewide, respondents were almost evenly split in their intention to support a ban on
lead shot for hunting small game in the Minnesota farmland zone within the next 5 years—
44 .2% said it was unlikely that they would support such a ban, while 42.2% indicated that it was
likely (Table 3). On average, metro respondents were somewhat more supportive of the ban
than non-metro respondents.

Respondents were asked a series of questions concerning whether a ban on lead shot
in the farmland zone would be harmful or beneficial, bad or good, and foolish or wise. About
45% of respondents indicated that the ban would be beneficial (Table 4), good (Table 5), and
wise (Table 6). There were no significant differences between metro and non-metro
respondents on these questions

Respondents were asked to rate the likelihood of 11 possible outcomes of banning lead
shot for small game hunting in the Minnesota farmland zone, using the scale -3=extremely
unlikely to +3=extremely likely (Figure 1 and Table 7). ltems addressed environmental effects
and impacts to hunters. There were no differences on any of these items between metro and
non-metro respondents, therefore, Table 7 and 8 provide only the combined statewide findings.

Responses suggest that many small game hunters may perceive both environmental
benefits and challenges to hunters as likely outcomes of a ban on lead shot in the farmland
zone. Over half of the respondents felt that it was likely that banning lead shot for hunting small
game in the farmland zone in Minnesota would: (a) help protect wildlife from lead poisoning, (b)
benefit the quality of the environment, (c) prevent the spread of lead in the natural environment,
(d) improve awareness about the dangers of lead in the environment. However, over half the
respondents also thought it was likely that a ban would: increase crippling and wounding loss for
small game hunting and require using less effective shot while hunting small game. Over three-
fourths of respondents felt that the ban would require hunters to use more expensive
ammunition. Over 40% of respondents felt that a ban would be unnecessary government
regulation and would make it more difficult for some people to hunt. Nearly three-fourths of
hunters said a ban is something most hunters would adjust to after a few seasons. About half of
the hunters felt that it was likely that a ban would improve the image of hunters and that it was
unlikely that a ban would decrease hunting opportunity in Minnesota.

Respondents were also asked to rate how good or bad 11 outcomes of banning lead
shot would be using the scale -3=extremely bad to +3=extremely good (Figure 2 and Table 7).
The maijority of respondents felt that environmental benefits were good outcomes. Over 7 in 10
respondents felt that it was good to: (a) protect wildlife from lead poisoning; (b) benefit the
quality of the environment; (c) prevent the spread of lead in the natural environment; and (d)
improve awareness about the dangers of lead in the environment. However, over two-thirds of
respondents felt the following outcomes for hunters were bad: (a) unnecessary government
regulation; (b) increasing wounding loss for small game hunting; (c) using less effective shot
while hunting small game; (d) using more expensive ammunition; (e) making it more difficult to
find shells for their shotgun; and (f) decreasing hunting opportunities. Nearly three-fourths of
respondents felt that improving the image of hunters was a good outcome. Nearly half of
respondents felt that hunters adjusting to using non-lead shot was a good outcome, but over
one-third were neutral about this outcome.
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Using ANOVA, we compared the beliefs about the outcomes of a ban on lead shot in the
farmland zone between respondents who were likely to oppose to those who were unlikely to
support such a ban. We found significant differences in the beliefs and evaluations of all 11
outcomes at p < 0.001(Table 8).
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Table 1: Response rates for each management region.

Initial Numb Valid | Number of ~ Response er]meer of Total
sample Number alid sample . surveys rate shortened response
Size invalid size returned % SL:rvey?j rrj/te
returne o
Metropolitan region 800 25 775 376 48.5% 53 55.4%
Non-metropolitan region
1,200 39 1,161 539 46.4% 100 55.0%
Total 2,000 64 1,936 915 47.3% 153 55.2%

Table 2: Proportion of state small game hunters by region of residence in Minnesota.

Sample Population
Frequency Proportion Frequency Proportion
Statewide 915 100% 297,114 100%
Metro 376 41% 92,105 31%
Non-metro 539 59% 205,009 69%

Table 3: Likelihood of supporting a ban on lead shot to hunt small game in the farmland zone.

N Extr(_amely lete Sllghtly Neutral SI_|ghtIy the Ext_remely Mean
unlikely unlikely unlikely likely likely likely
Statewide’ 873 22.0% 14.9% 7.3% 13.5% 12.8% 16.4% 13.0% 3.8
Metro 369 17.1% 14.4% 6.8% 10.6% 14.9% 19.2% 17.1% 4.2
Non-metro 522 22.2% 15.1% 7.3% 14.4% 11.7% 16.9% 12.5% 3.8
2_ . e \f — F=7.308"%;
X=11.078 n.s.; Cramer's V = 0.112 1=0.090

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 4: Supporting a ban on lead shot to hunt small game in the farmland zone: HARMFUL/BENEFICIAL

Extremely Quite Slightly Slightly Quite Extremely
N harmful harmful harmful Neutral beneficial beneficial beneficial Mean
Statewide’ 870 8.3% 3.8% 6.2% 35.0% 18.4% 15.4% 12.9% 4.5
Metro 370 7.8% 2.7% 7.6% 28.4% 21.1% 16.5% 15.9% 4.7
Non-metro 522 7.9% 4.0% 5.2% 36.0% 18.0% 16.1% 12.8% 4.5
2_ . ) _ F=1.464 n.s.;
X=9.510 n.s.; Cramer’s V = 0. 103 n=0.041
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 5: Supporting a ban on lead shot to hunt small game in the farmland zone: BAD/GOOD
Extremely . Slightly Slightly Quite Extremely
N bad Quite bad bad Neutral good good good Mean
Statewide’ 872 11.2% 7.2% 8.8% 27.6% 15.7% 16.2% 13.3% 43
Metro 370 9.2% 6.8% 8.6% 24.3% 16.2% 18.1% 16.8% 4.5
Non-metro 523 11.1% 6.9% 8.4% 28.1% 16.1% 16.4% 13.0% 4.3
2 . , _ F=2775n.s.;
X“= 4.400; n.s. Cramer’'s V = 0.070 n=0.056
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 6: Supporting a ban on lead shot to hunt small game in the farmland zone: FOOLISH/WISE
N Extremely QUI_te Sllghtly Neutral Sllghtly lete Extrgmely Mean
foolish foolish foolish wise wise wise
Statewide' 871 13.5% 8.6% 8.5% 24.2% 16.5% 16.2% 12.4% 4.2
Metro 369 10.6% 7.9% 8.7% 22.0% 17.3% 18.2% 15.4% 4.4
Non-metro 523 13.8% 8.4% 8.0% 24.3% 16.4% 16.6% 12.4% 4.2
2_ . , _ F=3.266 n.s;
X“=4.307 n.s.; Cramer’'s V = 0.069 1=0.060

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 7: Mean beliefs about and evaluations of outcomes of a ban on lead shot for hunting small game in the Minnesota

farmland zone.

Outcome Mean belief ’ Mean evaluation® Mean
B*E

Banning lead shot for hunting small game in the farmland zone in

MN...

...would help protect wildlife from lead poisoning. 469 1.617 2.139

...would benefit the quality of the environment. 373 1.716 1.739

... would be unnecessary government regulation. 314 -1.254 -.965

...woulld increase crippling and wounding loss for small game 537 1.252 1284
hunting.

...would require using less effective shot while hunting small 713 -1.497 1612
game.

...would require using more expensive ammunition. 1.669 -1.252 -2.841

...would improve the image of hunters. 155 1.272 1.003

...would prevent the spread of lead in the natural environment. 778 1.577 2.086

...is something most hunters would adjust to after a few seasons. 1.042 .565 1.887

...would decrease hunting opportunity in Minnesota. -.394 -1.662 541

...would improve awareness about the dangers of lead in the 550 1.382 1,955

environment.

"Beliefs rated on a scale of -3 (extremely unlikely to +3 (extremely likely)
2 Evaluations rated on a scale of -3 (extremely bad) to +3 (extremely good)

Table 8: Mean beliefs about and evaluations of outcomes of a ban on lead shot for hunting small game in the Minnesota

farmland zone, by likelihood to support a ban.

Outcome Mean belief’ Mean evaluation® B*E

Banning lead shot for hunting small game in the Oppose Support Oppose Support Oppose Support

farmland zone in MN...

...would help protect wildlife from lead poisoning. -0.683 1.676 0.996 2.279 .384 4.240

...would benefit the quality of the environment. -0.771 1.565 1.216 2.268 -.202 3.956

... would be unnecessary government regulation. 1.213 -0.652 -1.667 -0.947 -3.077 .993

...would increase c.rlppllng and wounding loss for 0973 0116 -1.441 1.202 2 449 187
small game hunting.

...woulq require using less effective shot while 1336 0.130 1.919 1183 -3.970 110
hunting small game.

+~-would require using more expensive 2174 1.204 -1.784 -0.795 4513 -1.340
ammunition.

...would improve the image of hunters. -0.824 1.121 0.670 1.912 -.616 2,744

...woulld prevent the spread of lead in the natural 0.199 1.769 1237 1.999 449 3937
environment.

...is something most hunters would adjust to after 0212 1.889 -0.250 1.405 1.075 3.061
a few seasons.

...w.ould decrease hunting opportunity in 0421 1.238 -1.849 1575 1,086 2938
Minnesota.

...would improve awareness about the dangers of -0.386 1.484 0.808 2001 581 3574

lead in the environment.

"Beliefs rated on a scale of -3 (extremely unlikely to +3 (extremely likely)
2 Evaluations rated on a scale of -3 (extremely bad) to +3 (extremely good)
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help protect wildlife from lead poisoning.

benefit the quality of the environment.
unnecessary government regulation.
increase crippling & wounding loss
require using less effective shot

require using more expensive ammunition.

improve the image of hunters.

prevent the spread of lead in the nat. envt.

most hunters would adjust in a few seasons.

decrease hunting opportunity in Minnesota.

improve awareness of dangers of lead

Unlikely Likely

Figure 1. Beliefs about likelihood of outcomes from a ban on lead shot in the farmland zone
of Minnesota (%). Dark shading “extremely” to light shading “slightly”.
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Protecting wildlife from lead poisoning

Benefiting the quality of the environment

Unnecessary government regulation

Increasing wounding loss for small game

Using less effective shot while hunting

Using more expensive ammunition

Improving the image of hunters

Preventing the spread of lead in nat. envt.

Hunters adjusting to using non-lead shot

Decreasing hunting opportunities

Improving awareness about dangers of lead

Bad Good

Figure 2. Beliefs that the outcomes are “extremely” bad to extremely “good” (%). Dark
shading is “extremely” to light shading “slightly”.
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EXAMINING VARIABILITY ASSOCIATED WITH BULLET FRAGMENTATION AND
DEPOSITION IN WHITE-TAILED DEER AND DOMESTIC SHEEP

Marrett Grund, Lou Cornicelli, Leah Carlson, Michelle Carstensen, and Erika Butler

SUMMARY OF FINDINGS

Lead (Pb) is a toxic metal and is the primary material used in bullets to hunt white-tailed
deer (Odocoileus virginianus). We conducted a study to examine bullet fragmentation patterns
and to assess lead levels in white-tailed deer and domestic sheep (Ovis aries) using different
types of bullets and firearms. The firearms we tested included a centerfire rifle, a shotgun, and
an inline muzzleloader. For the centerfire rifle, we used lead bullets that are designed to
expand rapidly upon impact and are frequently marketed by manufacturers for use while hunting
mid-sized game such as white-tailed deer. We also tested lead bullets that are designed to
retain a high percentage of their bullet weight as well as non-lead (Copper [Cu]) bullets. Not all
data were available at the time we wrote this report, but we do summarize and speculate about
data that were immediately available and also our direct observations. We caution readers not
to use this report to set public policy because future findings based on final data analysis may
conflict with our preliminary findings.

INTRODUCTION

Lead is a toxic, heavy metal found in the natural environment. It is also the most
common metal used in ammunition for harvesting game species. Due to the known
toxicological effects associated with lead, it poses a potential public safety concern for humans
consuming venison from deer that were harvested using lead-based ammunition.

In terms of game harvest management, white-tailed deer are considered light, thin-
skinned game and ammunition manufacturers market (recommend) bullets that are designed to
expand rapidly upon penetration. Typically, bullets designed to expand rapidly are lead-based,
and are designed to fragment with the intent to transfer the maximum amount of energy
possible. Bullets of this type are often marketed for use while hunting mid-sized deer species
(e.g., Odocoileus spp.), pronghorn (Antilocapra americana), bighorn sheep (e.g., Ovis
canadensis spp.), and other species typically ranging from 34-136 kg (75-300 pounds). We will
refer to these types of bullets as “Rapid Expansion” bullets throughout this report.

Alternatives to the Rapid Expansion bullets exist and are usually marketed as bullets
that have properties that allow for a slower expansion. They typically penetrate deep into the
body after striking thick skin, heavy bone, or thick muscle tissue. Bullets of this type usually
include lead, but are designed not to fragment and are often marketed as retaining >90% of
their weight after striking the animal. Bullets of this type are typically marketed for hunting larger
animals such as elk (Cervus canadensis), moose (Alces alces) and other species weighing
>226 kg (>500 pounds). It is important to point out that these bullets may be manufactured for
calibers that are too small for larger game mammals (e.g., 6mm rifles), but the bullet is clearly
different than the Rapid Expansion bullet because it is designed to retain a high percentage of
its weight and not fragment. We will refer to these types of bullets as “Controlled Expansion”
bullets throughout this report.

Some ammunition manufacturers also market bullets that are not lead-based but are
designed for both mid-sized and large game mammals. These bullets are made entirely from
copper or a copper-based alloy and are assumed to be a non-toxic alternative. These bullets
are often marketed as: 1) “lead-free” to comply with non-toxic state regulations (e.g., California)
and, 2) able to retain >95% of its weight after striking the animal, which implies that the bullet is
not designed to fragment inside the animal. We will refer to these bullets as “Copper” bullets
throughout this report.
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The southern portion of Minnesota is a shotgun-only hunting area where the only legal
ammunition for deer hunting is a shotgun slug or muzzleloader. Shotgun slugs are generally
designed for mid-sized game mammals such as deer. The traditional slug is often referred to as
a “Foster Slug”. This type of slug has rifling on the bullet, which purportedly makes it more
effective while shooting through a smoothbore shotgun. The Foster Slug is lead-based and is
the most common type of shotgun cartridge purchased for deer hunting. Ammunition
manufacturers have recently begun making shotgun ammunition using Copper bullets and they
are also marketed for use while hunting mid-sized game mammals.

The number of deer harvested in Minnesota during the muzzleloader season has
increased exponentially over the past decade, particularly over the past 5 years. Both lead-
based and Copper bullets are available for muzzleloader hunting and are marketed for use
while hunting mid-sized and large game mammals.

To our knowledge, no studies have been published that examined the variability of bullet
fragmentation and deposition using distinctly different categories of bullets available for
centerfire rifles, shotguns, and muzzleloaders. However, Hunt et al. (2006) studied bullet
fragmentation patterns in deer carcasses and offal piles using radiographs. While the study was
able to confirm that metal fragments existed inside deer carcasses, the study used animals that
were opportunistically made available to the researchers and only 23 deer carcasses were
examined. In addition, these 23 deer were harvested using different calibers that would have
had varying bullet weights, a description of the lead-based bullets used to kill 19 of the deer
examined was not included (whether the bullet was a Rapid Expansion bullet or a Controlled
Expansion bullet), estimated shot distances ranged from 37 to >200m (40 to >218 yards), and
no deer were harvested using shotguns or muzzleloaders.

Similarly, Dobrowolska and Melosik (2008) analyzed lead concentrations in muscle
tissues of wild boar (Sus scrofa) and red deer (C. elaphus) harvested by hunters in Poland. The
authors concluded that muscle tissue closer to entrance/exit wound had a higher concentration
of lead. However, their samples were not standardized as they were drawn opportunistically
from animals harvested with different calibers and bullet types. The authors admitted that
caliber and bullet type would be an important factor related to the extent of contamination, but
that their study was not designed to address lead contamination levels in muscle; rather to
simply point out that meat derived from game animals taken with lead-based bullets will be
contaminated with lead.

Our intent was to conduct an experiment that would control for the centerfire caliber and
focus on examining the variability of lead fragmentation and deposition associated with distinctly
different categories of bullets and firearms used to harvest deer in Minnesota. Although the
extent of contamination will likely vary based on caliber (and thus bullet weight), we believe
measuring specific types of bullets (Rapid Expansion, Controlled Expansion, and Copper) will
provide meaningful results that can be generalized among various rifle calibers. It was not our
intent to endorse or defame any particular bullet manufacturer. We selected bullets based on
their advertisement and availability. In examining advertisements, bullets designed to rapidly
expand should not differ based on manufacturer. For example, the soft point bullet is designed
to expand rapidly and no manufacturer claims to retain more energy than another.

OBJECTIVES

e To examine the variability of bullet fragments in relation to the wound channel;

e To determine the level of bullet fragmentation before and after thoroughly rinsing the
carcasses shot with rapid expanding bullets; and

e To estimate the level of contamination in muscle tissues in relation to the wound channel
after rinsing the carcass with water.
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METHODS

This study was initiated in the spring of 2008 and the goal was to have research results
available by late summer 2008. It was logistically impossible to obtain an adequate sample size
of deer in late spring/early summer 2008. Thus, we used domestic sheep as a surrogate to
white-tailed deer. Domestic sheep are ruminants, anatomically similar to deer, and were readily
available for this study. Further, domestic sheep have comparable weights to white-tailed deer;
their weight and size would certainly classify the species as mid-sized game if domestic sheep
were considered a game species.

Seventy-two euthanized, domestic sheep and 8 white-tailed deer were used for this
study. We obtained euthanized sheep, marked the coat with a bulls-eye using non-lead based
spray paint, then marked the carcass for identification purposes using spray paint. Each sheep
was propped up in a broadside position then shot in the thoracic cavity at 50 m. The treatments
for this study included: 1) Rapid Expansion Bullets, 2) Controlled Expansion Bullets, 3) Copper
Bullets, 4) Shotgun, and 5) Muzzleloader. A .308 Winchester was used to test the first 3
treatments (Rapid Expansion, Controlled Expansion, and Copper Bullets), a 12 gauge shotgun
was used to test the Shotgun treatment, and a 50 caliber muzzleloader was used to test the
Muzzleloader treatment. The study included 2 treatments each of Rapid Expansion, Controlled
Expansion Bullets, and Muzzleloader Bullets. Each of these treatments had bullets made by a
different manufacturer (Table 1).

Eight deer were killed on 23 April 2008 using a .308 Winchester with Rapid Expansion
bullets that weighed 150 grains. Deer were killed in Permit Area 101 and were transported to
the Farmland Wildlife Research office to be stored in a walk-in freezer. Each deer was shot
<100 m of the sharpshooter. These deer were not eviscerated until the animals arrived at the
necropsy laboratory in July. Sheep that were shot with comparable bullets will be compared to
the 8 deer harvested on 23 April 2008.

Bullet fragments were analyzed using radiography with techniques similar to those used
by Hunt et al. (2006). We removed the hide of the eviscerated carcass, inserted a carbon fiber
tube through the wound channel then took a radiograph on the exit wound side. To test the
effects rinsing had on bullet fragment number, we thoroughly rinsed the carcasses that were
shot with Rapid Expanding Bullets with water, inserted a carbon fiber tube through the wound
channel then took a second radiograph. Due to logistical constraints, we did not take a second
radiograph of sheep shot with non-Rapid Expansion Bullets. We measured the maximum
distance of fragments in relation to the carbon fiber tube, counted the number of fragments, and
calculated the proportion of fragments that were within 13 cm (5 inches) on all radiographs.

The extent of lead contamination in muscle tissue was determined by using similar
methods as those used in Dobrowolska and Melosik (2008). We collected a muscle tissue
sample from 5, 25, and 45 cm (18 inches) from the exit wound (Figure 1). To assess the effects
rinsing has on lead contamination, we rinsed carcasses shot by all bullet types and collected
another 3 muscle tissue samples at the same distances.

We also measured the diameter of the entry/exit holes on each carcass. These
measurements will be used as a “killing power” index and are used to illustrate the potential
effectiveness of each bullet type for killing deer. Finally, we measured the wound channel
lengths (linear distance between the entry and exit wound) to determine if wound channel length
has an effect on fragmentation patterns or lead concentration levels.

RESULTS AND DISCUSSION

Results related to fragmentation distances, fragmentation patterns, and lead levels were
not available at the time this report was written. Thus, we can only provide descriptive statistics
for the data that were available in late July. We anticipate receiving all data by mid-August and
have a technical report available by late August 2008.
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Although our domestic sheep weighed less than the white-tailed deer used for this study,
entry and exit hole diameters, and wound channel lengths were comparable between the 2
species (Table 1). The caudal end of eviscerated carcasses likely explains most of the weight
differences between the 2 species, thus, the similarity in wound channel distances and entry/exit
hole diameters was not unexpected. Based on these data, we believe the differences found
among treatments (i.e., bullet types) with the domestic sheep will be directly comparable to what
we would have found using white-tailed deer.

Entry holes for the Rapid Expanding Bullets were approximately twice the diameter of
entry hole diameters for Controlled Expansion Bullets (Table 1). However, exit hole diameter
diameters were comparable between Rapid Expansion and Controlled Expansion Bullets. Entry
and exit holes for Copper Bullets were nearly identical to those calculated for Controlled
Expansion Bullets. This finding is logical since Controlled Expansion and Copper Bullets are
designed and marketed as having the capability to “mushroom” similar to Rapid Expanding
Bullets. However, they are designed to expand midway through the wound channel rather than
immediately upon impact like the Rapid Expanding Bullets. These findings would suggest that
the trauma caused by Controlled Expansion Bullets is similar to the trauma caused by Rapid
Expanding Bullets on the exit hole side of the animal. However, the diameter of the wound
channel caused by Rapid Expansion Bullets will be greater on the entry hole side of the animal
and therefore, will likely create more trauma throughout the thoracic cavity. Conversely, the
trauma inflicted by the Controlled Expansion Bullets on the exit hole side of the animal is clearly
adequate to humanely kill a mid-sized game mammal.

Although we were not able to provide quantitative results related to bullet fragmentation
patterns or to assess lead levels at the time this report was written, we do feel comfortable
summarizing some of our direct observations from the radiographs. It was very apparent that
there are differences between the number of fragments counted between the Rapid Expanding
Bullets compared to the Controlled Expanding Bullets and the Copper Bullets. It was typical to
see a “cloud” of fragments surrounding the exit hole for animals shot with both types of Rapid
Expanding Bullets. In contrast, we probably counted <5 bullet fragments on the radiographs of
sheep that were shot with Controlled Expansion and Copper Bullets. We believe no, or very
few, fragments will be observed on many radiographs of sheep shot with Controlled Expansion
or Copper Bullets.

The number of visible fragments from radiographs of sheep shot with Shotgun Slugs
was low. Occasionally, we may have observed a fragment in close proximity of the exit wound.
However, we believe the number of fragments counted on radiographs of sheep shot with
Shotgun Slug will be less than the number of fragments counted on radiographs of sheep shot
with Controlled Expansion and Copper Bullets. Clearly, the number of fragments counted on
the radiographs of sheep shot with Shotgun Slugs will be less than the number of fragments
counted on Rapid Expanding Bullets. While we are not certain, the results from the
fragmentation counts from radiographs of sheep shot with Muzzleloader bullets will likely be
somewhat comparable to the findings for sheep shot with Shotgun Slugs.

We feel comfortable reporting these preliminary findings, however, we caution the use of
any of our results until all data are analyzed and interpreted. Our data related to lead levels in
muscle tissue were not available at the time this report was written and we were not able to
speculate about direct observations because, lead “dust” and fragments are not visible like
fragments are on radiographs.
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Table 1. Average (SD) entry and exit hole diameters (in inches), wound channel lengths (distance between entry and exit holes in
inches), and weights (in pounds) of white-tailed deer and domestic sheep shot with different bullet types and weapons, Minnesota,
2008.

Weapon Bullet type Species N CV?;?;;S Entry hole Exit hole é/r\:grl:rr:gl
Rifle Ballistic Tip Deer 8 68 (9) 1.0 (0.6) 2.7 (0.9) 8.6 (1.2)
Ballistic Tip Sheep 10 43 (7) 1.0 (0.6) 2.0 (0.6) 8.9 (1.0)
Core-Lokt Sheep 10 34 (11) 1.1(0.4) 1.9 (0.6) 7.2(0.8)
Hornady Sheep 10 29 (7) 0.6 (0.2) 1.8 (0.5) 7.8 (2.4)

Interbond
Winch(—gster Sheep 10 45 (8) 0.7 (0.2) 1.7 (0.4) 9.3 (1.3)

XP

Barnes TSX Sheep 10 38 (9) 0.8 (0.3) 2.0(0.7) 7.7 (1

Shotgun Foster Slug Sheep 10 48 (11) 1.3(0.2) 1.7 (0.3) 7.8 (1
Muzzleloader Powerbelt Sheep 6 37 (6) 0.9 (0.1) 1.2(0.2) 6.0 (0
Hornady XTP Sheep 6 46 (22) 1.3 (0.6) 1.7 (0.6) 74 (1
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Figure 1. General locations on carcasses where muscle tissues were extracted in relation to the
exit hole.
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The purpose of this study was to provide information about small game hunter perceptions and
knowledge of using toxic/non-toxic shot and help identify appropriate message points for
information and education programs addressing the issue of restricting the use of lead shot.

Specific objectives of this study were to:

1. Identify levels of use of lead and non-toxic shot in the farmland zone by small game

hunters;

nbkwh

Identify attitudes toward restrictions on toxic shot;

Identify support/opposition for restrictions on the use of toxic shot;

Identify the key beliefs affecting attitudes toward restrictions on toxic shot;

Identify the influence of conservation/stewardship values in shaping attitudes and beliefs

about restricting the use of toxic shot;
6. Develop and test the effectiveness of targeted messages in changing attitude, beliefs, and
behaviors concerning restrictions on the use of toxic shot.

In order to address objectives 1 - 5, a mail survey was distributed to 2,000 small game hunters,
including 800 from the seven-county Minneapolis/St. Paul metropolitan area and 1,200 from non-
metropolitan counties. Nine hundred and twenty surveys were returned for an adjusted overall
response rate of 47.5%. This summary provides a review of results related to the first five

objectives. The sixth objective will be
summarized separately. In addition,
we provide information about hunter
participation and involvement, and

Figure S-1: Proportion of respondents, statewide, who
typically hunt for different types of small game

hunter trust in the Minnesota 100.0% Pheasant B Grouse
Department of Natural Resources and 80.0% 6785 B Woodcock [ Snipe/rail
media outlets. ~58.3% © Dove Rabbits
60.0% A @ Squirrel
Hunter Participation and 20.0%
. 0
Involvement 4.0 235%
20.0% A
Nearly three-fourths of respondents 320 " ////
(72.0%) had hunted for small game in 0.0% - |

the Minnesota farmland zone during
the past 5 years. Over half of
respondents reported that they
typically hunted for pheasant (67.8%)
or grouse (58.3%), while one-fourth or
fewer respondents typically hunted for
woodcock, snipe or rail, dove, rabbits,
or squirrel in Minnesota (Figure S-1).
Over half of respondents hunted for
pheasant in the farmland zone of
Minnesota (Figure S-2).

On average, respondents had been
hunting small game in the Minnesota
farmland zone for 21.4 years. About

%who typically hunt

S-2: Proportion of respondents who typically hunt for

100.0%
Pheasant B Grouse
80.0% B Woodcock Snipe/rail
59.9% B Dove Rabbits
60.0% _ E Squirrel
40.0%
0.0% / |

different types of small game in the farmland zone

%who typically hunt in the farmland zone
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half of respondents reported frequently or always hunting with a dog, and about 60% of
respondents reported hunting with children under age 12 at least some of the time.

Respondents rated items designed

to measure their involvement with Figure S-3: Hunter involvement ratings
small game hunting. Researchers

have conceptualized leisure 5

involvement as multidimensional. 42 37 39
Leisure involvement may include 4 ' '

knowledge of the activity, the
centrality or importance of the
activity to ones lifestyle, identity

or self expression related to
participation in the activity, and

the general importance of the
activity. Respondents rated items
related to knowledge, importance,
and identity higher than the
centrality of the activity (Figure S-8).

Centrality
B Knowledge
B Identity

O Importance

Mean level of agreement

Shot and Shotguns Used for Small-Game Hunting

Survey recipients were asked if they always, mostly, occasionally, or never used lead shot for
hunting small game. Over 60% of respondents used non-toxic (i.e. non-lead) shot at least some of
the time when hunting for small game (Figure S-4). A slightly greater proportion of respondents
who had hunted in the farmland zone in the past 5 years (14.2%) reported that they never used
lead shot (x> = 12.09, p < 0.01). The majority of respondents reported using lead shot (compared
to steel, bismuth or other) most often when targeting specific types of small game. However, use
of lead shot varied depending on the game hunted. Nearly 4 in 10 respondents used non-toxic
shot to hunt pheasants or snipe, but less than 2 in 10 used non-toxic shot to hunt grouse or
woodcock. In general respondents reported using less than one box of shot per season for hunting
each type of small game. The
majority of respondents reported
that they bought loaded shotgun

Fgure S-4: Proportion of respondents who use lead
shot for small game hunting

shells (94.1%) compared to self- 100.0% Always
loading shells. On average, 80.0% W Mostly
respondents had 10 boxes of loaded ' B Occasionally
shotgun shells on hand. 60.0% O Never
Respondents reported using 12- 40.0%

gauge shotguns most often to hunt 20.0% 4

different types of small game (Table

S-1). Use of 12-gauge shotguns 0.0% -

ranged from about half of %who ___ use lead

respondents for hunting squirrel and

rabbits to about three-fourths for hunting snipe/rail or dove, to nearly 90% for hunting pheasants.
A substantive proportion of respondents reported using 20-gauge shotguns, with use ranging from
9.8% of respondents for hunting pheasant to 29.3% for hunting woodcock. Respondents also
reported use of .410 gauge for hunting rabbits (18.7%) and squirrel (26.5%). Less than 10% of
respondents indicated using .410 gauge for hunting other types of small game. Less than 5% of
respondents reported using 28-gauge, 16-gauge, or 10-gauge shotguns for hunting small game.




176

Table S-1: Gauge of shotgun used most often to hunt for different sEecies.

% of respondents who used...!
n
410 28 gauge | 20 gauge 16 gauge 12 gauge | 10

gauge
Pheasant 579 0.0% 0.2% 9.8% 1.7% 88.1% 0.2%
Grouse 430 5.0% 1.3% 23.2% 3.1% 67.1% 0.2%
Woodcock 92 2.2% 0.0% 29.3% 3.3% 65.2% 0.0%
Snipe/Rail 16 0.0% 0.0% 25.0% 0.0% 75.0% 0.0%
Dove 76 3.9% 2.6% 15.8% 1.3% 76.3% 0.0%
Rabbits 123 18.7% 0.0% 26.0% 3.3% 51.2% 0.8%
Squirrel 98 26.5% 0.0% 25.5% 1.0% 46.9% 0.0%

! Percentages reflect only the proportion of statewide respondents that reported that they typically hunted for the species indicated.

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-metropolitan
proportions in the population and to correct for non-response bias.

Table S-2: Number of boxes of shotgun shells used most often to hunt for different species
in the farmland zone.

% of respondents who used...!
n
7 ?é) s); o | 1 box 1-2 boxes | 3-5 boxes b5 o-igs 10+

boxes
Pheasant 510 27.5% 20.0% 31.6% 15.7% 4.9% 0.4%
Grouse 110 50.0% 18.2% 26.4% 4.5% 0.9% 0.0%
Woodcock 18 44.4% 38.9% 11.1% 0.0% 5.6% 0.0%
Snipe/Rail 4 50.0% 25.0% 25.0% 0.0% 0.0% 0.0%
Dove 65 26.2% 24.6% 32.3% 13.8% 1.5% 1.5%
Rabbits 103 50.5% 22.3% 16.5% 8.7% 1.0% 1.0%
Squirrel 105 57.1% 27.6% 11.4% 3.8% 0.0% 0.0%

! Percentages reflect only respondents that reported that they typically hunt for squirrel in the farmland zone

% A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-metropolitan
proportions in the population and to correct for non-response bias.

Attitudes and Norms About Banning Lead Shot in the Minnesota Farmland Zone

Attitudes. Respondents were asked to rate the likelihood of possible outcomes of banning lead
shot for small game hunting in the Minnesota farmland zone. Items addressed environmental
effects and impacts to hunters. Responses suggest that small game hunters perceive both
environmental benefits and challenges to hunters as likely outcomes of a ban on lead shot in the
farmland zone. Over half of the respondents felt that it was likely that banning lead shot for
hunting small game in the farmland zone in Minnesota would: help protect wildlife from lead
poisoning, benefit the quality of the environment, prevent the spread of lead in the natural
environment, and improve awareness about the dangers of lead in the environment. However,
over half the respondents also thought it was likely that a ban would: increase crippling and
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wounding loss for small game hunting and require using less effective shot while hunting small
game. Over three-fourths of respondents felt that the ban would require hunters to use more
expensive ammunition. Over 40% of respondents felt that a ban would be unnecessary
government regulation and would make it more difficult for some people to hunt. Although
hunters reported that a ban might create some challenges, their response to several items suggests
that hunters would adapt to a ban and that a ban might even improve the image of hunters. Nearly
three-fourths of hunters said a ban is something most hunters would adjust to after a few seasons.
Nearly half of hunters felt that it was likely that a ban would improve the image of hunters and
that it was unlikely that a ban would decrease hunting opportunity in Minnesota.

Respondents were also asked to rate how good or bad the possible outcomes of banning lead shot
would be using the scale. The majority of respondents felt that environmental benefits were good
outcomes. Over 7 in 10 respondents felt that it was good to: protect wildlife from lead poisoning,
benefit the quality of the environment, prevent the spread of lead in the natural environment, and
improve awareness about the dangers of lead in the environment. However, over two-thirds of
respondents felt the following outcomes for hunters were bad: unnecessary government
regulation, increasing wounding loss for small game hunting, using less effective shot while
hunting small game, using more expensive ammunition, making it more difficult to find shells,
and decreasing hunting opportunities. Nearly three-fourths of respondents felt that improving the
image of hunters was a good outcome. Nearly half of respondents felt that hunters adjusting to
using non-lead shot

was a good outcome, Figure S-5: Likelihood of groups supporting alead shot ban in the
but over one-third farmland zone -
Friends B Other hunters
were neutral about )
this outcome 7 B Environmental orgs B Pheasants Forever
’ @ Ducks Unlimited DNR
6 52— ONRA B Ammunition mftrs

Norms. Respondents
were asked to rate the
likelihood of groups
thinking they should
support a ban on lead
shot in the Minnesota
farmland zone.
Results are shown in
Figure S-5. Mean likelihood

Respondents felt it

was unlikely that their friends, other hunters, the National Rifle Association (NRA), and
ammunition manufacturers would think they should support a ban. Respondents felt it was likely
that environmental organizations, Pheasants Forever, Ducks Unlimited, and the Minnesota
Department of Natural Resources would want them to support a ban. Respondents were also
asked to report their motivation to comply with these groups; results are shown in Figure S-6.
Respondents indicated that they would be somewhat more motivated to do what Pheasants
Forever, Ducks Unlimited, and the Minnesota DNR wanted them to do. It should be noted that
between one-third and one-half of respondents gave neutral responses to the items addressing
whether they were motivated to do what referent groups thought they should do.
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Figure S-6: Motivation to comply with groups

Support
for/Opposition to Friends B Other hunters
Restrictions on Lead 7 B Environmental orgs @ Pheasants Forever
Shot 6 B Ducks Unlimited DNR

ONRA B Ammunition mftrs
Respondents were fairly 5 2 2
evenly split in their . : 4.1 :

) 4 4 . 7
intention to support a ’

ban on lead shot for 3 - /
hunting small game in
the Minnesota farmland
zone within the next 5
years—44.2% said it
was unlikely that they
would support such a ban, while 42.2% indicated that it was likely. Respondents were asked a
series of questions asking whether such a ban would be harmful or beneficial, bad or good, and
foolish or wise. About 45% of respondents indicated that a ban would be beneficial, good, and
wise with another 25-35% of respondents feeling neutral about these items.

Mean motivation

Beliefs Related to Lead Shot

Respondents were asked to rate beliefs about the use of lead shot for small game hunting. Items
addressed (a) the availability, cost, and effectiveness of lead shot alternatives, (b) the problems
associated with lead shot, and (¢) responsibility for reducing use of lead shot (Figure S-7).

Figure S-7: Beliefs about lead shot
Alternatives very difficult to find

B Alternative too expensive

B Alternatives less effective

49 49

@ Alternatives might damage gun

O Lead shot not aproblem for wildlife

Concerned about the effects of lead on
wildlife

O Concerned about effects of lead on

| | human health
@ Do not think lead from hunting
environmental problem

B Hunters have aresponsibility to not use
lead shot

Ol have apersonal responsibility to not use
lead shot

O Not my responsibility to stop use using

Mean level of agreement lead shot

A substantial proportion of respondents were neutral or uncertain on their beliefs about lead shot.
More than 25% of respondents rated the following beliefs neutral: (a) I think lead is more
effective than alternatives, (b) I think alternatives to lead shot might damage my shotgun, (c) I
think hunters have a responsibility to NOT USE lead shot, (d) I think I have a personal
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responsibility to NOT USE lead shot, and (e) It is not my responsibility to stop using lead shot.
There were several items where respondents were fairly evenly divided between those who
agreed and those who disagreed, including: (a) I do not think the lead from hunting is an
environmental problem (40.9% disagree, 39.9% agree), (b) I think I have a personal responsibility
to NOT USE lead shot (40.1% disagree, 33.9% agree), (c) I think hunters have a responsibility to
NOT USE lead shot (39.7% disagree, 31.0% agree), and (d) I think alternatives to lead shot might
damage my shotgun (39.1% disagree, 30.7% agree).

Environmental Values and Consequences of Environmental Problems

Survey recipients completed items that measure a new ecological paradigm, which measures
individuals’ endorsement of an ecological worldview (Dunlap et al., 2000). More than half of the
respondents agreed that: (a) when humans interfere with nature it often produces disastrous
consequences, (b) humans are severely abusing the environment, (c) the earth has plenty of
natural resources if we just learn how to develop them, (d) plants and animals have as much right
as humans to exist, (e) despite our special abilities humans are still subject to the laws of nature,
(f) the earth is like a spaceship with very limited room and resources, (g) the balance of nature is
very delicate and easily upset. More than half of the respondents disagreed that: (a) humans have
the right to modify the natural environment to suit their needs, (b) the balance of nature is strong
enough to cope with the impacts of modern industrial nations, and (c) humans will eventually
learn enough about how nature works to be able to control it.

A substantial proportion of respondents were neutral or uncertain on survey items used to gauge
environmental values. More than 25% of respondents rated the following items neutral: (a)
human ingenuity will ensure that we do NOT make the earth unlivable, (b) the so-called
“ecological crisis” facing humankind has been greatly exaggerated, (c) the earth is like a
spaceship with very limited room and resources, (d) if things continue on their present course, we
will soon experience a major ecological catastrophe, and (e) we are approaching the limit of the
number of people the earth can support. There were several items where respondents were fairly
evenly divided between those who agreed and those who disagreed, including: (a) if things
continue on their present course, we will soon experience a major ecological catastrophe (35.6%
disagree, 37.1% agree), (b) human ingenuity will ensure that we do not make the earth unlivable
(37.6% disagree, 35.6% agree), and (c) the so-called “ecological crisis” facing humankind has
been greatly exaggerated, (39.1% disagree, 30.7% agree).

Respondents were asked to indicate why they were concerned about environmental problems.
Results are shown in Figure S-8.
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Figure S-8: Concern about consequences of environmental problems important to
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@ Children Birds
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B Nature

Mean importance

Attitudes About the Minnesota Department of Natural Resources and Research on Lead
Shot

Respondents were asked to rate their trust in the Minnesota Department of Natural Resources
(DNR) and in research about lead shot. On average respondents were fairly neutral in their trust
of the Minnesota DNR. Between 40% and 50% of respondents agreed that: (a) when deciding
about the use of lead shot for small game hunting in Minnesota, the DNR will be open and honest
in the things they do and say, (b) the DNR can be trusted to make decisions about using lead shot
for small game management that are good for the resource, (c) the DNR will make decisions
about using lead shot for small game in a way that is fair, and (d) the DNR listens to small game
hunters’ concerns. Between one-fourth and one-third of the respondents neither agreed nor
disagreed with these statements about the Minnesota DNR. Two statements addressed the
influence of research on support for a ban on lead shot—two-thirds of respondents would be more
likely to support a ban on lead shot if research shows that it has a negative effect on game species
or on non-game species.
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Trust in and Use of Media Resources

Respondents were asked to indicate how much they rely on and trust information about hunting
from 14 sources (Figure S-9).

Figure S-9: Trust in media sources

Newspapers M Outdoor magazines
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37

31 3.3

Mean use

Relationship of Attitudes and Norms to Support for a Lead Shot Ban

We compared the attitudes about a ban on lead shot in the farmland zone between respondents
who were likely to support to those who were unlikely to support such a ban. We identified 7 key
outcomes (i.e. protecting wildlife from lead poisoning, benefiting the quality of the environment,
unnecessary government regulation, improving the image of hunters, preventing the spread of
lead in the natural environment, decreasing hunting opportunities, and improving awareness
about the dangers of lead in the environment) where ban supporters and opposers differed in
whether they thought the outcome was likely or unlikely to occur.

We also compared the norms about a ban on lead shot in the farmland zone between respondents
who were likely to support to those who were unlikely to support such a ban. We identified 4 key
groups (i.e. friends, other hunters, Pheasants Forever, and the NRA) where ban supporters and

opposers differed in whether they thought the group would be likely or unlikely to support a ban.

We found respondent attitudes, but not norms, were significant predictors of intention to support
a ban on lead shot for hunting small game in the Minnesota farmland zone. This suggests that
DNR communications emphasize the key beliefs that relate to peoples’ attitudes about a lead shot
ban. If one or more of the targeted beliefs is changed, hunters may be more likely to change their
attitude and more likely to change their intention to support a ban. Specifically, the DNR might
want to emphasize that a ban on lead shot would protect wildlife from lead poisoning, benefit the
quality of the environment, improve the image of hunters, prevent the spread of lead in the natural
environment, improve awareness about the dangers of lead in environment, but that a ban would
not decrease hunting opportunities or lead to unnecessary government regulation.
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Conclusions

These survey results suggest that many small game hunters use non-toxic shot, at least some of
the time. However, hunters are fairly evenly split in their likelihood of supporting a ban on the
use of lead shot in Minnesota’s farmland zone. Responses suggest that many small game hunters
perceive both environmental benefits and challenges to hunters from a possible ban on lead shot
in the farmland zone. Likelihood of supporting a ban on lead shot in the farmland zone was
positively correlated with pro-ecological values and with trust in the Minnesota Department of
Natural Resources. It was negatively correlated with years of hunting in the farmland zone,
involvement in small game hunting, frequency of using lead shot, number of boxes of loaded
shotgun shells on hand, frequency of hunting with a dog, and frequency of hunting with children
under age 12. There were few differences between metropolitan and non-metropolitan small
game hunters in their beliefs, attitudes, and norms related to lead shot.
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Introduction

Study Purpose and Objectives

In a recent report to the Minnesota Department of Natural Resources, the Nontoxic Shot Advisory
Committee (NSAC) agreed that further restrictions on the use of lead shot are inevitable at some future
time. While no consensus on specific regulations was reached, the NSAC did agree that more restrictive
regulations on the use of lead shot in shotgun hunting are warranted. Five viable options were identified
as deeming further consideration. Currently, there is potential legislation that would restrict the use of
lead shot on public and/or private land in the farmland/prairie zone of Minnesota in the next few years.

The NSAC recognized that for more restrictive regulations to be implemented successfully, the impacted
public must be well-informed and accepting of such regulations. The purpose of this study was to
provide information about small game hunter perceptions and knowledge of using toxic/non-toxic shot
and help identify appropriate message points for information and education programs addressing the issue
of restricting the use of lead shot. Specific objectives of this study were to:

Identify levels of use of lead and non-toxic shot in the farmland zone by small game hunters;
Identify attitudes toward restrictions on toxic shot;

Identify support/opposition for restrictions on the use of toxic shot;

Identify the key beliefs affecting attitudes toward restrictions on toxic shot;

Identify the influence of conservation/stewardship values in shaping attitudes and beliefs about
restricting the use of toxic shot;

6. Develop and test the effectiveness of targeted messages in changing attitude, beliefs, and
behaviors concerning restrictions on the use of toxic shot.

M

The questions used to address each objective are provided in the survey instrument (Appendix A) and
discussed in more detail in the subsequent sections.

Methods
Sampling

The population of interest in this study included all Minnesota residents who hunt small game. The
sampling frame used to draw the study sample was the Minnesota Department of Natural Resource’s
(DNR) Electronic Licensing System (ELS). A stratified random sample of Minnesota resident small game
hunters in the ELS was drawn. The initial study sample was stratified by residence of individuals
(determined by ZIP code) and included 1) 800 individuals who lived in the seven-county Minneapolis/St.
Paul metropolitan area, and 2) 1,200 individuals who lived outside the metropolitan area. five regions
(Fig. I-1). The target sample size was n = 400 for the metropolitan region and 600 from the non-
metropolitan region (n = 1,000 statewide).

Data Collection

Data were collected using a mail-back survey following a process outlined by Dillman (2000) to enhance
response rates. We constructed a relatively straightforward questionnaire, created personalized cover
letters, and made multiple contacts with the targeted respondents. Potential study respondents were
contacted four times between September 2007 and January 2008. In the initial contact, a cover letter,
survey questionnaire, and business-reply envelope were mailed to all potential study participants. The
personalized cover letter explained the purpose of the study and made a personal appeal for respondents
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to complete and return the survey questionnaire. Approximately 3 weeks later, a second letter with
another copy of the survey and business-reply envelope was sent to all study participants who had not
responded to the first mailing. Three weeks after the second mailing a third mailing that included a
personalized cover letter and replacement questionnaire with business-reply envelope was sent to all
individuals with valid addresses who had not yet replied. Approximately eight weeks after the third
survey mailing a short one-page survey was distributed to assess nonresponse bias.

Survey Instrument

The data collection instrument was a 12-page self-administered survey with 11 pages of questions
(Appendix A). The questionnaire addressed the following topics:

small game hunting activity and involvement,

shotgun and shot use and preferences,

beliefs, attitudes, and norms about lead shot,

trust in the Minnesota Department of Natural Resources and media resources, and
environmental values.

Data Entry and Analysis

Data were keypunched and the data were analyzed on a PC using the Statistical Program for the Social
Sciences (SPSS for Windows 15.0). We computed basic descriptive statistics and frequencies for the
statewide results. Metropolitan and non-metropolitan results were compared using one-way analysis of
variance and cross-tabulations.

Several statistics presented in the report are used to show the association between variables. Pearson
product moment correlations are used to show the linear relationship between two measured (interval-
level) variables. Pearson correlations range from -1.0 (perfect negative association) to 1.0 (perfect
positive association), with 0 indicating no linear association (Norusis, 2002). The chi-square statistic is
used to test whether two categorical variables are independent. The chi-square statistic is not a good
measure of association (Norusis, 2002), so the Cramer’s V statistic is provided to show the strength of the
relationship. Values for Cramer’s V range from 0.0 (no association) to 1.0 (perfect association) (Norusis,
2002). Analysis of variance (ANOVA) is used to test hypotheses about differences in two or more
population means (Norusis, 2002). In this report ANOVA is used to compare: (a) the means of measured
(interval-level) variables based on one multiple-category (polytomous) variable, or (b) the means of
multiple interval-level variables. ANOVA produces the F ratio. Large values for the F ratio indicate that
the sample means vary more than you would expect (Norusis, 2002). The correlation ratio (eta) is
calculated for one-way ANOVA calculations in this report, to indicate the strength of the relationship.
Like the Cramer’s V statistic, eta (1) ranges from 0.0 (no association) to 1.0 (perfect association)
(Norusis, 2002).

Scales of multiple items (i.e. questions) were included in the survey to measure constructs like
involvement in small game hunting. The reliability of items that make up a scale indicates the extent to
which the scale yields consistent results over repeated observations (Eagly and Chaiken, 1993). Other
ways of thinking about the reliability of a measure are: (a) “the extent to which it is free from random
error” (Eagly and Chaiken, 1993, p. 64), or (b) “how well scores on the measuring instrument correlate
with themselves” (Eagly and Chaiken, 1993, p. 64). We use Cronbach’s alpha to report the reliability of
the scales in this report. Factor analysis was used to explore the relationship between items in scales.
Factor analysis “represents relations among observed variables in terms of latent constructs” (Knoke,
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Bohrnstedt and Mee, 2002, p. 414). Presumably, the latent constructs generate the covariances observed
among observed variables (Knoke, Bohrnstedt and Mee, 2002).

Survey Response Rate

Of the 2,000 questionnaires mailed, 54 were undeliverable and 10 were sent to a person who had moved
out of the state. Of the remaining 1,936 surveys, a total of 920 were returned, resulting in an overall
response rate of 47.5%. Response rates for the metropolitan and non-metropolitan regions are
summarized in Table I-1. Please note that the chart of response rates does not include 5 full-length
surveys and 2 shortened surveys that were returned without identification numbers. These surveys were
included in statewide results but could not be included in regional analyses.

Table 1-1: Response rates for each management region

Initial valid Number of Response Number of Total
Number full P shortened response rate
sample . . sample rate
. invalid . surveys o surveys %
size size %
returned returned
Metropolitan region 800 25 775 376 48.5% 53 55.4%
Non-metropolitan region 1,200 39 1,161 539 46.4% 100 55.0%
Total 2,000 64 1,936 915 47.3% 153 55.2%

Population Estimates

Statewide Estimates

The study sample was drawn using a stratified random sample defined by metropolitan versus non-
metropolitan residence. For this reason the data had to be weighted to reflect the proportion of the
population in each region when making overall estimates (Figure I-2). In order to address nonresponse
bias, statewide data is also weighted based on differences in responses to the main survey and the
shortened survey used to gauge nonresponse bias.

Regional Estimates

At the regional level, estimates were calculated based on the region of residence. Weights correcting for
nonresponse bias were calculated based on differences in responses to the main survey and the shortened
survey used to gauge nonresponse bias and applied to these data. While there were a few statistically
significant differences between the weighted and unweighted data, weighting the data did not change
results beyond the margin of error for the survey and the effect size of all differences were minimal. For
this reason, data were not weighted for the regional estimates reported here.

Table 1-2: Proportion of state small game hunters by region of residence in Minnesota.

Sample Population
Region of residence
Frequency Proportion Frequency' Proportion
Metro 376 41% 92,105 31%
Non-metro 539 59% 205,009 69%
Statewide’ 915 100% 297,114 100%

! Source: DNR license database
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Appendix B: Tables of Survey Results
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Section 1: Small Game Hunting Activity and Involvement

Respondents were asked to report which types of small game they typically hunted for, and whether they
hunted for different types of game in the Minnesota farmland zone. They were also asked to rate their
involvement in small-game hunting.

Small-game hunting participation

Nearly three-fourths of respondents (72.0%) had hunted for small game in the Minnesota farmland zone
during the past 5 years (Table 1-1). A significantly greater proportion of metropolitan residents (77. 3%)
had hunted in the farmland zone compared to non-metropolitan residents (68.0%) (x*= 8.893**; Cramer’s
V=0.101).

Over half of respondents reported that they typically hunted for pheasant (67.8%) or grouse (58.3%),
while about one-fourth reported that they hunted for squirrel (24.5%) or rabbits (24.0%). Less than one-
fifth of the respondents typically hunted for woodcock (12.6%), dove (10.6%), or snipe/rail (3.2%).
Significantly greater proportions of metropolitan respondents typically hunted for pheasant and grouse,
and significantly smaller proportions hunted for squirrel and rabbits (Table 1-2). Table 1-3 displays the
average number of days that respondents hunted for different types of small game.

Over half of respondents (59.9%) reported that they typically hunted for pheasant in the farmland zone,
while less than one in five respondents reported that they typically hunted for the other types of small
game in the farmland zone (Table 1-4). A significantly greater proportion of metropolitan respondents
typically hunted for woodcock in the farmland zone, and significantly smaller proportions of metro
respondents hunted for squirrel and rabbits in the farmland zone (Table 1-4). Table 1-5 displays the
average number of days that respondents hunted for different types of small game in the farmland zone.

On average, respondents had been hunting small game in the Minnesota farmland zone for 21.4 years, and
there was no significant difference between metropolitan and non-metropolitan respondents (Table 1-6).
About half of respondents reported frequently or always hunting with a dog, with metropolitan
respondents hunting more frequently with dogs (Table 1-7). About 60% of respondents reported hunting
with children under age 12 at least some of the time, with respondents from outside the metro area
hunting more frequently with children (Table 1-8).

Involvement in small game hunting

Respondents were asked to rate 20 items addressing their involvement and commitment to small game
hunting, using the scale 1=strongly disagree to 5=strongly agree (Tables 1-9 to 1-29). The Cronbach’s
alpha for the 20-item scale was 0.907. Factor analysis identified four dimensions of involvement in small
game hunting; (a) centrality, (b) knowledge/volitional control, (c) identity/social, and (d) importance
(Table 1-29; Figure 1-1).

Six items loaded on the knowledge/volitional control factor (0=0.759, X =4.2). Knowledge and control
items included: (a) small game hunting is one of the most enjoyable things I do (X =4.2) (Table 1-9), (b) I
am knowledgeable about small game hunting (X =4.2) (Table 1-10), (¢) the decision to go small game
hunting is primarily my own ( X =4.4) (Table 1-11), (d) I don’t really know much about small game
hunting (X =1.8) (Table 1-16), (¢) small game hunting interests me ( X =4.5) (Table 1-14), and (f) the
decision to go small game hunting is not entirely my own ( X =2.3) (Table 1-22).
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Seven items loaded on the centrality factor (0=0.878, X =3.2). Centrality items included: (a) I find that a
lot of my life is organized around small game hunting ( X =2.9) (Table 1-12), (b) small game hunting has a
central role in my life (X =2.9) (Table 1-13), (c) most of my friends are in some way connected with small
game hunting ( X =3.4) (Table 1-14), (d) for me to change my preference from small game hunting to
another leisure activity would require major rethinking (X = 3.5) (Table 1-23), (e) I find a lot of my life
organized around small game hunting activities ( X =2.9) (Table 1-24), (f) I have close friendships that are
based on a common interest in small game hunting ( X =3.7) (Table 1-27), and (g) compared to other small
game hunters, [ own a lot of small game hunting equipment (X =3.1) (Table 1-28).

Four items loaded on the identity factor (0=0.724, X =3.7). Identity items included: (a) when I am small
game hunting, others see me the way [ want them to see me (X =3.6) (Table 1-15), (b) you can tell a lot
about a person when you see them small game hunting ( X =3.4) (Table 1-20), (c) when I am small game
hunting I can really be myself (X =3.8) (Table 1-21), and (d) I enjoy discussing small game hunting with
my friends (X =4.0) (Table 1-22).

Three items loaded on the importance factor (a=0.650, X =3.9). Importance items included (a) I have
acquired equipment that [ would not use if I quit small game hunting (X =4.0) (Table 1-18), (b) small
game hunting is important to me ( X =4.1) (Table 1-25), and (c) even if close friends recommended
another recreational activity, I would not change my preference from small game hunting ( X =3.6) (Table
1-26).

There were only a few significant differences between metropolitan and non-metropolitan respondents in
their involvement with small game hunting. Non-metropolitan respondents agreed more strongly that
most of their friends were in some way connected with small game hunting (Table 1-14). Metropolitan
respondents agreed more strongly that they had acquired equipment that they would not use if they quit
small game hunting (Table 1-18) and that even if close friends recommended another recreational activity
that they would not change their preference from small game hunting (Table 1-25).
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Table 1-1: Proportion of respondents who hunted for small game in the Minnesota farmland zone
during the past 5 years

% of hunters' indicating they hunted in the Minnesota
farmland zone in past 5 years

Region of residence n Yes No
Statewide’ 823 72.0% 28.0%
METRO 357 77.3% 22.7%
NONMETRO 507 68.0% 32.0%

x%= 8.893"* Cramer's V = 0.101

! A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 1-2: Percentage of hunters who hunt for specific types of small game in Minnesota

Pheasant | Grouse | Woodcock | Snipe/Rail Dove Rabbits Squirrel
Statewide 67.8% 58.3% 12.6% 3.2% 10.6% 24.0% 24.5%
METRO 71.3% 62.1% 15.3% 3.7% 8.9% 15.5% 20.0%
NONMETRO 64.0% 55.6% 11.5% 2.9% 11.7% 27.8% 26.3%
¥2=5.449% | x2=3.931% | x2=2.772n.s.; | x>=0.413 n.s.; | X2=1.797 n.s.; | x2= 19.176™%;|  x2=4.957*%;
CV=0.077 | CV=0.065] CV=0.055 CV =0.021 CV=0.044 | CV=0.144 CV=0.073
! A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 1-3: Average number of days hunting for specific types of small game in Minnesota
Pheasant Grouse | Woodcock | Snipe/Rail Dove Rabbits Squirrel
Statewide 8.4 8.2 8.1 6.2 5.8 75 7.2
METRO 9.2 5.9 6.8 6.1 6.0 8.1 7.7
NONMETRO 6.9 94 8.7 6.6 5.6 75 74
F=6.238%; | F=20.882"**; | F=0.699 n.s.;| F=0.249ns.; | F=0.127 n.s.; | F=0.005n.s.;| F=0.004 n.s.;
=0.111 =0.195 =0.069 =0.063 =0.034 =0.005 =0.004

! A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 1-4: Percentage of hunters who hunt for specific types of small game in the farmland zone

Pheasant Grouse Woodcock | Snipe/Rail Dove Rabbits Squirrel
Statewide 59.9% 15.7% 3.8% 2.1% 9.3% 17.0% 17.8%
METRO 62.4% 16.3% 6.3% 2.9% 7.9% 10.5% 13.9%
NONMETRO 56.5% 15.0% 2.7% 1.8% 10.2% 19.9% 19.6%
x?=3.201 n.s,;| x2=0.300 n.s.;| x2=7.105"; | x2=1.152 n.s.; | x2= 1.462 n.s.; | x2= 14.689***;| 2= 4.948%;
CV=0059 | Cv=0.018 | CV=0.088 | CV=0.035 | Cv=0.040 | CV=0.126 | CV=0.073

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 1-5: Average number of days hunting for specific types of small game in the farmland zone

Pheasant Grouse | Woodcock | Snipe/Rail Dove Rabbits Squirrel
Statewide 10.5 6.5 73 7.7 5.3 7.7 74
METRO 74 5.1 6.2 6.4 5.5 6.4 6.7
NONMETRO 11.9 74 8.6 8.8 5.2 8.0 7.6
F=20.781"**| F=2.171n.s.; | F=1.920 n.s.; | F=0.327 n.s.; | F=0.396 n.s.; | F=1.186 n.s,;| F=0.465n.s.;
=0.186 =0.077 =0.129 =0.075 =0.059 =0.077 =0.047

! A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 1-6: Years hunting small game in the farmland area of Minnesota

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

n Years
Statewide 825 214
METRO 356 21.2
NONMETRO 508 214
F=0.028 n.s.;
n=0.006

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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N Not at all Seldom Occasionally | Frequently Always Mean
Statewide' 862 17.5% 12.9% 17.5% 23.6% 28.5% 3.3
METRO 372 13.4% 15.3% 18.3% 19.4% 33.6% 34
NONMETRO | 531 19.8% 12.1% 17.3% 25.4% 25.4% 3.3
F=4.057%;
2= . 'SV = '
¥2=15.566**; Cramer's V = 0.131 1=0.067
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 1-8: How often do you hunt with CHILDREN UNDER 12?
9 N Not at all Seldom Occasionally | Frequently Always Mean
Statewide' 847 40.3% 23.9% 25.2% 9.0% 1.7% 21
METRO 366 50.3% 23.5% 17.5% 8.2% 0.5% 1.9
NONMETRO 521 36.7% 23.2% 28.0% 10.0% 2.1% 2.2
F=19.873**
2= *kk. ) =
X2= 23.843***; Cramer's V = 0.164 ~0.148

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 1-9: Involvement in small game hunting: Small game hunting is one of the most enjoyable

things | do.
N ?ﬁrongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 864 1.0% 2.3% 11.9% 43.4% 41.4% 4.2
METRO 370 1.1% 2.2% 13.5% 41.6% 41.6% 4.2
NONMETRO | 532 0.9% 2.3% 11.1% 44.2% 41.5% 4.2
F=0.218 n.s.;
2= . g = ’
X2=1.442 n.s.; Cramer's V = 0.040 =0.016

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 1-10: Involvement in small game hunting: I am knowledgeable about small game hunting.

N (Sj?rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 864 0.3% 1.2% 12.6% 52.5% 33.3% 4.2
METRO 369 0.3% 1.4% 13.0% 51.5% 33.9% 4.2
NONMETRO | 532 0.4% 1.1% 12.2% 53.4% 32.9% 4.2
F=0.000 n.s.;
2= : d = !
x?=0.484 n.s.; Cramer's V = 0.023 ~0.000

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 1-11: Involvement in small game hunting: The decision to go small game hunting is primarily

my own.
N zFroneg Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 853 0.6% 0.8% 5.4% 44.4% 48.8% 4.4
METRO 365 0.5% 0.8% 4.7% 43.8% 50.1% 4.4
NONMETRO | 526 0.6% 1.0% 5.7% 44.5% 48.3% 4.4
F=0.477n.s.;
2= . ! = !
x2=0.659 n.s.; Cramer's V = 0.027 0,023

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 1-12: Involvement in small game hunting: | find that a lot of my life is organized around

small game hunting.

N ?;rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 862 8.3% 28.1% 35.1% 20.1% 8.3% 29
METRO 369 8.9% 28.5% 36.6% 17.3% 8.7% 29
NONMETRO | 531 8.5% 27.3% 34.5% 21.7% 8.1% 29
x?=2.558 n.s.; Cramer's V = 0.053 on'fgl)gf';

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 1-13: Involvement in small game hunting: Small game hunting has a central role in my life.

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

N (Sj?rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 855 10.1% 27.9% 33.3% 20.6% 8.1% 29
METRO 367 10.1% 28.3% 32.4% 19.9% 9.3% 29
NONMETRO | 526 10.3% 27.8% 32.9% 21.5% 7.6% 29
x?=1.029 n.s.; Cramer's V = 0.034 on'ggljgf';

Table 1-14: Involvement in small game hunting: Most of my friends are in some way connected
with small game hunting.

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

N zFroneg Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 862 4.6% 19.7% 22.8% 42.1% 10.7% 34
METRO 369 6.0% 23.3% 24.4% 38.2% 8.1% 3.2
NONMETRO | 531 4.0% 17.7% 22.2% 44.1% 12.1% 34
. vy F=10.705*%;
x2=10.696*; Cramer's V = 0.109 0109

Table 1-15: Involvement in small game hunting: When I am small game hunting, others see me the
way | want them to see me.

N ?;rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 858 2.9% 6.5% 33.9% 41.0% 15.8% 3.6
METRO 369 3.3% 9.2% 33.1% 38.2% 16.3% 3.6
NONMETRO | 526 2.9% 5.5% 33.8% 41.4% 16.3% 3.6
, F=1.528 n.s.;
X?=4.940 n.s.; Cramer's V = 0.074 =0.041

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001



199

Table 1-16: Involvement in small game hunting: | don’t really know much about small game

hunting.
N ?rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 858 41.7% 44.1% 9.9% 3.7% 0.5% 1.8
METRO 368 39.1% 46.2% 9.5% 4.3% 0.8% 1.8
NONMETRO 528 42.6% 43.6% 9.8% 3.6% 0.4% 1.8
X2=2.054 n.s.; Cramer's V = 0.048 F=1 1051');68
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 1-17: Involvement in small game hunting: Small game hunting interests me.
N zFroneg Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 845 0.5% 1.1% 6.6% 52.9% 38.9% 4.3
METRO 366 0.8% 0.8% 5.7% 53.8% 38.8% 4.3
NONMETRO | 517 0.4% 1.2% 7.2% 52.6% 38.7% 4.3
x2=1.670 n.s.; Cramer's V = 0.043 F:O'Sg%gf';

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 1-18: Involvement in small game hunting: I have acquired equipment that | would not use if |
quit small game hunting.

N ?;rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 860 3.4% 10.4% 10.6% 39.4% 36.2% 4.0
METRO 369 3.4% 11.8% 12.0% 39.7% 33.2% 4.1
NONMETRO | 527 4.3% 7.0% 8.1% 38.2% 42.3% 3.9
F=6.932"*;
2= ks sV = '
¥2=13.412**; Cramer's V = 0.122 =0.088

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 1-19: Involvement in small game hunting: You can tell a lot about a person when you see
them small game hunting.

N ?rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 861 4.3% 11.3% 36.4% 36.1% 11.9% 34
METRO 369 6.2% 9.2% 38.8% 34.4% 11.4% 34
NONMETRO | 529 3.6% 11.9% 34.8% 37.8% 11.9% 34
, F=1.107 n.s,;
X?=6.383 n.s.; Cramer's V = 0.084 0035

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 1-20: Involvement in small game hunting: When | am small game hunting I can really be

myself.

N ?ﬁrongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 862 1.6% 2.8% 28.3% 48.2% 19.0% 3.8
METRO 370 2.2% 3.2% 30.0% 46.5% 18.1% 3.8
NONMETRO | 530 1.3% 2.6% 27.5% 49.1% 19.4% 3.8
: F=1.758 n.s.;
x?=2.160 n.s.; Cramer's V = 0.049 =0.044

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 1-21: Involvement in small game hunting: I enjoy discussing small game hunting with my

friends.

Strongly

Strongly

N di Disagree Neutral Agree Mean
isagree agree
Statewide' 859 1.1% 2.6% 16.3% 60.3% 19.7% 4.0
METRO 367 1.1% 4.4% 12.5% 59.4% 22.6% 4.0
NONMETRO | 529 0.9% 1.7% 18.0% 60.3% 19.1% 4.0
. v F=0.392n.s,;
X2=10.924*; Cramer's V = 0.110 0,021

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 1-22: Involvement in small game hunting: The decision to go small game hunting is not

entirely my own.

N ?rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 859 27.4% 38.3% 16.3% 14.9% 3.1% 2.3
METRO 370 30.3% 38.4% 14.6% 14.1% 2.7% 2.2
NONMETRO | 527 25.8% 37.4% 17.6% 15.7% 3.4% 2.3
x2=; Cramer's V = 0. F=2.Sg%gés.;

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 1-23: Involvement in small game hunting: For me to change my preference from small game
hunting to another leisure activity would require major rethinking.

N ?ﬁrongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 861 5.1% 18.6% 24.5% 26.4% 25.4% 3.5
METRO 370 4.1% 21.4% 20.3% 29.7% 24.6% 3.5
NONMETRO 528 5.5% 17.4% 25.8% 25.2% 26.1% 35
X2=7.328 n.s.; Cramer's V = 0.090 F=O'38%8;';
' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 1-24: Involvement in small game hunting: I find a lot of my life organized around small
game-hunting activities.
N ?rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 860 8.0% 30.2% 32.7% 21.9% 7.3% 29
METRO 368 9.5% 33.4% 30.7% 18.8% 7.6% 2.8
NONMETRO 529 7.6% 29.3% 32.7% 22.7% 7.8% 2.9
X?=4.048 n.s.; Cramer's V = 0.067 F=2.§g%gés.;

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 1-25: Involvement in small game hunting: Even if close friends recommended another
recreational activity, I would not change my preference from small game hunting.

N ?rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 859 2.9% 14.3% 21.8% 40.3% 20.8% 3.6
METRO 368 3.8% 14.1% 18.2% 38.9% 25.0% 3.7
NONMETRO 528 2.7% 14.6% 22.7% 41.1% 18.9% 3.6
X2=7.065 n.s.; Cramer's V = 0.089 F=1 :2370;175
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 1-26: Involvement in small game hunting: Small game hunting is important to me.
N zFroneg Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 859 0.3% 1.7% 14.1% 52.6% 31.3% 4.1
METRO 369 0.0% 2.2% 14.1% 48.5% 35.2% 4.2
NONMETRO | 527 0.6% 1.5% 14.4% 53.9% 29.6% 4.1
F=1.608 n.s.;
2= . ! = !
x2=6.001 n.s.; Cramer's V = 0.082 0,042
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 1-27: Involvement in small game hunting: | have close friendships that are based on a
common interest in small game hunting.
N S?rongly Disagree Neutral Agree Strongly Mean
disagree agree
Statewide' 861 2.2% 10.3% 24.0% 44.3% 19.1% 3.7
METRO 370 4.3% 8.9% 20.8% 42.7% 23.2% 3.7
NONMETRO 528 1.1% 11.4% 25.6% 44.9% 17.0% 3.7
F=0.889 n.s.;
2= . sV = ’
¥2=16.866**; Cramer's V = 0.137 0031

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 1-28: Involvement in small game hunting: Compared to other small game hunters, | own a lot
of small game-hunting equipment.

N ?rongly Disagree Neutral Agree Strongly Mean
isagree agree
Statewide' 863 6.2% 24.1% 37.7% 21.2% 10.8% 3.1
METRO 370 4.3% 26.8% 34.9% 22.4% 11.6% 3.1
NONMETRO | 530 6.8% 24.0% 38.3% 20.6% 10.4% 3.0
, F=0.815n.s,;
x?=4.338 n.s.; Cramer's V = 0.069 ~0.030

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 1-29: Involvement With and Commitment to Small game hunting

Mean'

Knowledge and control factor 4.2
- The decision to go small game hunting is primarily my own. 4.4
- I don’t really know much about small game hunting. (REVERSED) 4.3
- Small game hunting interests me. 4.3
- Small game hunting is one of the most enjoyable things I do. 4.2
- I am knowledgeable about small game hunting. 4.2
- The decision to go small game hunting is not entirely my own. (REVERSED) 3.7
Importance factor 3.9
- Small game hunting is important to me. 4.1
- | have acquired equipment that I would not use if | quit small game hunting. 4.0
- Even if close friends recommended another recreational activity, I would not change my 36
preference from small game hunting. )

ldentity factor 3.7
- | enjoy discussing small game hunting with my friends. 4.0
- When I am small game hunting I can really be myself. 3.8
- When I am small game hunting, others see me the way I want them to see me. 3.6
- You can tell a lot about a person when you see them small game hunting. 34
Centrality factor 3.2
- I have close friendships that are based on a common interest in small game hunting. 3.7
- For me to change my preference from small game hunting to another leisure activity would 35
require major rethinking. '

- Most of my friends are in some way connected with small game hunting. 34
- Compared to other small game hunters, I own a lot of small game hunting equipment. 3.1
- I find a lot of my life organized around small game hunting activities. 29
- Small game hunting has a central role in my life. 29
- I find that a lot of my life is organized around small game hunting. 2.9

! Mean is based on the scale: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4= agree, 5 = strongly agree.
n.s.=not significant, *P < 0.05, **P <0.01, ***P <0.001
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Section 2: Shotgun and Shot Preferences and Use

Study participants were asked to indicate what gauge of shotgun they used most often to hunt for different
types of game, how many boxes of shells they typically used in a season to hunt different types of game,
and what type of shot they used most often.

Shotgun Gauge Used for Hunting Small Game

Respondents reported using 12-gauge shotguns most often to hunt the seven different types of small game
hunted (Tables 2-1 to 2-7). Respondents also frequently reported using .410 and 20-gauge shotguns.
There were no significant differences in shotgun use between metro and non-metro respondents

Shot Used for Small-Game Hunting

Survey recipients were asked if they always, mostly, occasionally, or never used lead shot for hunting
small game (Table 2-8). Over one-third of respondents (37.9%) always used lead. Nearly one-fourth
(28.8%) mostly used lead and 19.8% occasionally used lead. Less than one in five (13.6%) never used
lead. Similarly, the majority of respondents reported using lead (compared to steel, bismuth or other) shot
most often when targeting specific types of small game (Tables 2-9 to 2-15). In general respondents
reported using less than one box of shot per season for hunting each type of small game (Tables 2-16 to 2-
22). The majority of respondents reported that they bought loaded shotgun shells (94.1%) (Table 2-23).
On average, respondents had 10 boxes of loaded shotgun shells on hand (Table 2-24). There was only one
significant difference in shot use between metro and non-metro respondents—a smaller proportion of
metro respondents who hunted dove reported using lead shot (46.2%) compared to lead shot use by non-
metro respondents (82.4%) (Table 2-13).
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Table 2-1: Gauge of shotgun used most often to hunt PHEASANT

n % of respondents who used..."
410 28 gauge | 20 gauge 16 gauge 12 gauge | 10 gauge
Statewide” 579 0.0% 0.2% 9.8% 1.7% 88.1% 0.2%
METRO 263 0.0% 4% 9.9% 1.5% 88.2% 0.0%
NONMETRO 343 0.0% 0.0% 9.6% 2.0% 88.0% 0.3%
x?=2.304 n.s.; Cramer’s V = 0.062

! Percentages reflect only respondents that reported that they typically hunt for pheasant

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-2: Gauge of shotgun used most often to hunt GROUSE

n % of respondents who used...!
410 28 gauge | 20 gauge 16 gauge 12 gauge | 10 gauge
Statewide” 480 5.0% 1.3% 23.2% 3.1% 67.1% 0.2%
METRO 226 2.2% 0.9% 21.2% 3.1% 72.6% 0.0%
NONMETRO 284 6.0% 1.4% 24.3% 3.5% 64.4% 0.4%

X>=7.046 n.s.; Cramer's V = 0.118

! Percentages reflect only respondents that reported that they typically hunt for grouse

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 2-3: Gauge of shotgun used most often to hunt WOODCOCK

n % of respondents who used...!
410 28 gauge | 20 gauge 16 gauge 12 gauge | 10 gauge
Statewide” 92 2.2% 0.0% 29.3% 3.3% 65.2% 0.0%
METRO 47 21% 0.0% 21.3% 6.4% 70.2% 0.0%
NONMETRO 53 1.9% 0.0% 37.7% 1.9% 58.5% 0.0%

¥2=4.050 n.s.; Cramer's V = 0.201

! Percentages reflect only respondents that reported that they typically hunt for woodcock

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 2-4: Gauge of shotgun used most often to hunt SNIPE/RAIL

n % of respondents who used...!
410 28 gauge | 20 gauge 16 gauge 12 gauge | 10 gauge
Statewide” 16 0.0% 0.0% 25.0% 0.0% 75.0% 0.0%
METRO 8 0.0% 0.0% 25.0% 0.0% 75.0% 0.0%
NONMETRO 8 0.0% 0.0% 25.0% 0.0% 75.0% 0.0%

¥?=0.000 n.s.; Cramer's V = 0.000

! Percentages reflect only respondents that reported that they typically hunt for snipe/rail

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-5: Gauge of shotgun used most often to hunt DOVE

n % of respondents who used...!
410 28 gauge | 20 gauge 16 gauge 12 gauge | 10 gauge
Statewide” 76 3.9% 2.6% 15.8% 1.3% 76.3% 0.0%
METRO 28 7.1% 3.6% 7.1% 3.6% 78.6% 0.0%
NONMETRO 52 3.8% 1.9% 23.1% 1.9% 69.2% 0.0%

x>=3.651 n.s.; Cramer's V = 0.214

! Percentages reflect only respondents that reported that they typically hunt for dove

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 2-6: Gauge of shotgun used most often to hunt RABBITS

n % of respondents who used...!
410 28 gauge | 20 gauge 16 gauge 12 gauge | 10 gauge
Statewide” 123 18.7% 0.0% 26.0% 3.3% 51.2% 0.8%
METRO 42 9.5% 0.0% 23.8% 71% 59.5% 0.0%
NONMETRO 82 22.0% 0.0% 25.6% 3.7% 47.6% 1.2%

¥2=4.433 n.s.; Cramer's V = 0.189

! Percentages reflect only respondents that reported that they typically hunt for rabbits

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 2-7: Gauge of shotgun used most often to hunt SQUIRREL

n % of respondents who used...!
410 28 gauge | 20 gauge 16 gauge 12 gauge | 10 gauge
Statewide” 98 26.5% 0.0% 25.5% 1.0% 46.9% 0.0%
METRO 39 17.9% 0.0% 23.1% 5.1% 53.8% 0.0%
NONMETRO 61 29.5% 0.0% 26.2% 1.6% 42.6% 0.0%
X?=2.969 n.s.; Cramer's V=0.172

! Percentages reflect only respondents that reported that they typically hunt for squirrel

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-8: Typically use lead shot or non-lead shot when you hunt small game

% of respondents who...*
n Never use | Occasionally Mostly Always use lead (except
lead use lead use lead for waterfowl)
Statewide” 873 13.6% 19.8% 28.8% 37.9%
METRO 365 16.2% 18.4% 31.2% 34.2%
NONMETRO | 516 13.0% 20.0% 28.9% 38.2%
x?=3.099 n.s.; Cramer’s V = 0.059

! A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-9: Type of shot used most often to hunt PHEASANT

% of respondents who used...*
n
Lead Steel Bismuth Other
Statewide 567 60.3% 38.8% 0.9% 0.0%
METRO 252 59.5% 39.7% 0.8% 0.0%
NONMETRO 335 60.0% 38.8% 1.2% 0.0%
x?=0.259 n.s.; Cramer's V = 0.021

! Percentages reflect only respondents that reported that they typically hunt for pheasant

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 2-10: Type of shot used most often to hunt GROUSE

% of respondents who used..."
n
Lead Steel Bismuth Other
Statewide” 482 83.2% 16.0% 0.8% 0.0%
METRO 224 83.5% 16.5% 0.0% 0.0%
NONMETRO 284 83.5% 15.5% 1.1% 0.0%
x*=1.300 n.s.; Cramer's V = 0.069

! Percentages reflect only respondents that reported that they typically hunt for grouse

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 2-11: Type of shot used most often to hunt WOODCOCK

% of respondents who used..."
n
Lead Steel Bismuth Other
Statewide” 91 82.4% 16.5% 1.1% 0.0%
METRO 49 73.5% 26.5% 0.0% 0.0%
NONMETRO 52 88.5% 9.6% 1.9% 0.0%
¥2=5.691 n.s.; Cramer's V = 0.237

! Percentages reflect only respondents that reported that they typically hunt for woodcock

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 2-12: Type of shot used most often to hunt SNIPE/RAIL

% of respondents who used..."
n
Lead Steel Bismuth Other
Statewide 16 62.5% 37.5% 0.0% 0.0%
METRO 8 62.5% 37.5% 0.0% 0.0%
NONMETRO 8 62.5% 37.5% 0.0% 0.0%
x?=0.000 n.s.; Cramer’s V = 0.000

! Percentages reflect only respondents that reported that they typically hunt for snipe/rail

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 2-13: Type of shot used most often to hunt DOVE

% of respondents who used..."
n
Lead Steel Bismuth Other
Statewide 77 72.7% 26.0% 1.3% 0.0%
METRO 26 46.2% 53.8% 0.0% 0.0%
NONMETRO 51 82.4% 15.7% 2.0% 0.0%
X%= 12.504**; Cramer's V = 0.403

! Percentages reflect only respondents that reported that they typically hunt for dove

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 2-14: Type of shot used most often to hunt RABBITS

% of respondents who used..."
n
Lead Steel Bismuth Other
Statewide” 145 83.4% 15.9% 0.0% 0.7%
METRO 47 78.7% 21.3% 0.0% 0.0%
NONMETRO 99 84.8% 14.1% 0.0% 1.0%
¥2=1.606 n.s.; Cramer's V = 0.105

! Percentages reflect only respondents that reported that they typically hunt for rabbits
2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 2-15: Type of shot used most often to hunt SQUIRREL

% of respondents who used..."
n
Lead Steel Bismuth Other
Statewide 139 84.9% 14.4% 0.0% 0.7%
METRO 52 87.6% 11.2% 0.0% 1.1%
NONMETRO 89 76.9% 23.1% 0.0% 0.0%
x?=3.984 n.s.; Cramer's V = 0.168

! Percentages reflect only respondents that reported that they typically hunt for squirrel
2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 2-16: Number of boxes of shells typically used in a season hunting PHEASANT in the
farmland zone of Minnesota

% of respondents who used...!
n
¥2 box or 1 box 1-2 boxes | 3-5boxes 5-10 10+
less boxes boxes
Statewide” 510 27.5% 20.0% 31.6% 15.7% 4.9% 0.4%
METRO 233 30.9% 24.5% 29.2% 10.7% 4.3% 0.4%
NONMETRO 298 26.2% 17.8% 32.2% 18.1% 5.0% 0.7%
x?=9.328 n.s.; Cramer's V = 0.133

! Percentages reflect only respondents that reported that they typically hunt for pheasant in the farmland zone

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-17: Number of boxes of shells typically used in a season hunting GROUSE in the farmland
zone of Minnesota

% of respondents who used..."
n
% box or 1 box 1-2 boxes | 3-5boxes 5-10 10+
less boxes boxes
Statewide” 110 50.0% 18.2% 26.4% 4.5% 0.9% 0.0%
METRO 52 51.9% 19.2% 23.1% 5.8% 0.0% 0.0%
NONMETRO 64 46.9% 20.3% 28.1% 31% 1.6% 0.0%
¥2=1.726 n.s.; Cramer's V = 0.122

! Percentages reflect only respondents that reported that they typically hunt for grouse in the farmland zone

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-18: Number of boxes of shells typically used in a season hunting WOODCOCK in the
farmland zone of Minnesota

% of respondents who used...!
n
¥2 box or 1 box 1-2 boxes | 3-5boxes 5-10 10+
less boxes boxes
Statewide” 18 44.4% 38.9% 11.1% 0.0% 5.6% 0.0%
METRO 15 40.0% 46.7% 6.7% 0.0% 6.7% 0.0%
NONMETRO 6 50.0% 33.3% 16.7% 0.0% 0.0% 0.0%
x?=1.128 n.s.; Cramer's V = 0.232

! Percentages reflect only respondents that reported that they typically hunt for woodcock in the farmland zone

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 2-19: Number of boxes of shells typically used in a season hunting SNIPE/RAIL in the
farmland zone of Minnesota

% of respondents who used...!
n
¥2 box or 1 box 1-2 boxes | 3-5boxes 5-10 10+
less boxes boxes
Statewide” 4 50.0% 25.0% 25.0% 0.0% 0.0% 0.0%
METRO 3 100.0% 0.0% 0.0% 0.0% 0.0% 0.0%
NONMETRO 2 0.0% 50.0% 50.0% 0.0% 0.0% 0.0%
x?=5.000 n.s. ; Cramer’s V = 1.000

! Percentages reflect only respondents that reported that they typically hunt for snipe/rail in the farmland zone

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-20: Number of boxes of shells typically used in a season hunting DOVE in the farmland
zone of Minnesota

% of respondents who used...!
n
“ box or 1 box 1-2 boxes | 3-5 boxes 5-10 10+
less boxes boxes
Statewide” 65 26.2% 24.6% 32.3% 13.8% 1.5% 1.5%
METRO 22 36.4% 18.2% 22.7% 18.2% 0.0% 4.5%
NONMETRO 45 24.4% 26.7% 33.3% 13.3% 2.2% 0.0%
¥2=4.510 n.s.; Cramer's V = 0.259

! Percentages reflect only respondents that reported that they typically hunt for dove in the farmland zone

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-21: Number of boxes of shells typically used in a season hunting RABBITS in the farmland
zone of Minnesota

% of respondents who used...!
n
¥2 box or 1 box 1-2 boxes | 3-5boxes 5-10 10+
less boxes boxes
Statewide” 103 50.5% 22.3% 16.5% 8.7% 1.0% 1.0%
METRO 25 52.0% 20.0% 20.0% 8.0% 0.0% 0.0%
NONMETRO 77 50.6% 22.1% 15.6% 7.8% 1.3% 2.6%
x?=1.240 n.s.; Cramer's V=0.110

! Percentages reflect only respondents that reported that they typically hunt for rabbits in the farmland zone

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 2-22: Number of boxes of shells typically used in a season hunting SQUIRREL in the
farmland zone of Minnesota

% of respondents who used...!
n
¥2 box or 1 box 1-2 boxes | 3-5boxes 5-10 10+
less boxes boxes
Statewide” 105 57.1% 27.6% 11.4% 3.8% 0.0%

METRO 30 56.7% 26.7% 16.7% 0% 0.0% 0.0%
NONMETRO 75 57.3% 26.7% 10.7% 4.0% 0.0% 1.3%

x?=2.225n.s.; Cramer's V = 0.146

! Percentages reflect only respondents that reported that they typically hunt for squirrel in the farmland zone

2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 2-23: Self-load or buy shotgun shells loaded

% of respondents who...
n
Buy loaded shells Self-load Both
Statewide' 829 94.1% 0.8% 5.1%
METRO 348 93.4% 0.3% 6.3%
NONMETRO 510 94.5% 1.0% 4.5%
¥2=2.743 n.s.; Cramer's V = 0.057

! A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 2-24: If self-load, pounds of loose, lead shot currently on hand for self-loading

Pounds on loose, lead
n shot on hand
Statewide” 47 52,9
METRO 21 57.0
NONMETRO 28 46.9
F=0.185; n=0.063

! Results reflect only respondents that reported that they self-load
2 A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001



215
Section 2: Shotgun and Shot Preferences and Use

Table 2-25: Number of boxes of loaded shotgun shells currently on hand

n Boxes of loaded shotgun shells on hand
Statewide' 794 10.0
METRO 334 10.1
NONMETRO 486 9.6
F=0.060; n=0.009

! A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Section 3: Beliefs, Attitudes, and Norms About Lead Shot

Beliefs About Lead Shot

Respondents were asked to rate 11 items addressing their beliefs about the use of lead shot small game
hunting, using the scale 1=extremely disagree to 7=extremely agree (Tables 1-1 to 1-11). Items addressed
(a) the availability, cost, and effectiveness of lead shot alternatives, (b) the problems associated with lead
shot, and (c) responsibility for reducing use of lead shot.

Respondents were asked four questions addressing their beliefs about alternatives to lead shot. About
60% of respondents disagreed that alternatives to lead shot were very difficult to find (X =3.0) (Table 3-
1). About two-thirds of respondents agreed that alternatives to lead shot are too expensive (X =4.9) (Table
3-2). Nearly 60% of respondents agreed that lead is more effective than alternatives ( X =4.9) (Table 3-3).
Nearly 40% disagreed that alternatives to lead shot might damage their shotgun, with about 30% neutral
on this statement ( X =3.7) (Table 3-4).

Respondents were asked four questions addressing their beliefs about the problems and effects of lead
shot. Slightly more than half of the respondents disagreed that they did not think lead shot causes any
problems for wildlife (X =3.5) (Table 3-5). Over 60% agreed that they were concerned about the effects
of lead on wildlife (X =4.9) (Table 3-6). Over half agreed that they were concerned about the effects of
lead on human health (X =4.7) (Table 3-7). Less than 40% agreed that they though lead from hunting was
an environmental problem ( X =4.0) (Table 3-8).

Respondents were asked three questions to address responsibility for reducing use of lead shot. Nearly
40% of respondents disagreed that hunters have a responsibility to not use lead shot ( X =3.8) (Table 3-9).
Similarly, about 40% of respondents disagreed that they had a personal responsibility to not use lead shot
(X =3.8) (Table 3-10). However, in a negatively worded item, slightly more that 40% of respondents
disagreed that it was not their responsibility to stop using lead shot ( X =3.7) (Table 3-11).

Attitudes About Banning Lead Shot in the Minnesota Farmland Zone

Respondents were fairly evenly split in their intention to support a ban on lead shot for hunting small
game in the Minnesota farmland zone within the next 5 years—44.2% said it was unlikely that they
would support such a ban, while 42.2% indicated that it was likely (X =3.8) (Table 3-12). On average,
metro respondents were somewhat more supportive of the ban than non-metro respondents. Likelihood of
supporting a ban on lead shot in the Minnesota farmland zone was positively correlated with trust in the
Minnesota Department of Natural Resources (described in Section 4) (r=0.547, p<0.001) and pro-
environmental values (Section 5) (r=0.362, p<0.001). It was negatively correlated with years of hunting in
the farmland zone (Section 1) (r=-0.086, p<0.05), involvement in small game hunting (r=-0.118, p<0.01),
frequency of hunting with a dog (Section 1) (r=-0.096, p<0.01), frequency of hunting with children under
age 12 (Section 1) (r=-0.143, p<0.001), frequency of using lead shot (Section 2) (r=-0.344), and boxes of
loaded shotgun shells on hand (Section 2) (r=-0.139).

Respondents were asked a series of questions asking whether a ban on lead shot in the farmland zone
would be harmful or beneficial, bad or good, and foolish or wise. About 45% of respondents indicated
that the ban would be beneficial (Table 3-13), good (Table 3-14), and wise (Table 3-15).
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Section 3: Beliefs, Attitudes, and Norms About Lead Shot

Respondents were asked to rate the likelihood of 12 possible outcomes of banning lead shot for small
game hunting in the Minnesota farmland zone, using the scale 1=extremely unlikely to 7=extremely likely
(Tables 3-16 to 3-27). Items addressed environmental effects and impacts to hunters. Responses suggest
that many small game hunters may perceive both environmental benefits and challenges to hunters as
likely outcomes of a ban on lead shot in the farmland zone. Over half of the respondents felt that it was
likely that banning lead shot for hunting small game in the farmland zone in Minnesota would: (a) help
protect wildlife from lead poisoning ( X =4.5) (Table 3-16), (b) benefit the quality of the environment
(X=4.4) (Table 3-17), (c) prevent the spread of lead in the natural environment ( X =4.8) (Table 3-23), (d)
improve awareness about the dangers of lead in the environment ( X =4.6) (Table 3-27). However, over
half the respondents also thought it was likely that a ban would: increase crippling and wounding loss for
small game hunting ( X =4.5) (Table 3-19) and require using less effective shot while hunting small game
(X =4.7) (Table 3-20). Over three-fourths of respondents felt that the ban would require hunters to use
more expensive ammunition ( X =5.7) (Table 3-21). Over 40% of respondents felt that a ban would be
unnecessary government regulation ( X =4.3) (Table 3-18) and would make it more difficult for some
people to hunt (X =4.1) (Table 3-24). Although hunters reported that a ban might create some challenges,
their response to several items suggests that hunters would adapt to a ban and that a ban might even
improve the image of hunters. Nearly three-fourths of hunters said a ban is something most hunters would
adjust to after a few seasons ( X =5.0) (Table 3-25). Nearly half of hunters felt that it was likely that a ban
would improve the image of hunters ( X =4.2) (Table 3-22) and that it was unlikely that a ban would
decrease hunting opportunity in Minnesota ( X =3.6) (Table 3-26).

Respondents were asked to rate how good or bad 12 outcomes of banning lead shot would be using the
scale 1=extremely bad to 7=extremely good (Tables 3-28 to 3-39). The majority of respondents felt that
environmental benefits were good outcomes. Over 7 in 10 respondents felt that it was good to: (a) protect
wildlife from lead poisoning ( X =5.6) (Table 3-28), (b) benefit the quality of the environment ( X =5.7)
(Table 3-29), (¢) prevent the spread of lead in the natural environment (X =5.3) (Table 3-35), and (d)
improve awareness about the dangers of lead in the environment ( X =5.4) (Table 3-39). However, over
two-thirds of respondents felt the following outcomes for hunters were bad: (a) unnecessary government
regulation ( X =2.8) (Table 3-30), (b) increasing wounding loss for small game hunting ( X =2.8) (Table 3-
31), (c) using less effective shot while hunting small game ( X =2.5) (Table 3-32), (d) using more
expensive ammunition ( X =2.8) (Table 3-33), (¢) making it more difficult to find shells for the shotgun I
use (X =2.7) (Table 3-34), and (f) decreasing hunting opportunities ( X =2.3) (Table 3-38). Nearly three-
fourths of respondents felt that improving the image of hunters was a good outcome ( X =5.6) (Table 3-
36). Nearly half of respondents felt that hunters adjusting to using non-lead shot was a good outcome, but
over one-third were neutral about this outcome ( X =4.6) (Table 3-38).

Norms About Banning Lead Shot in the Minnesota Farmland Zone

Respondents were asked to rate the likelihood of 8 groups thinking they should support a ban on lead shot
in the Minnesota farmland zone, using the scale 1=extremely unlikely to 7=extremely likely (Tables 3-40
to 3-47). Over 40% of respondents felt it was unlikely that their friends ( X =3.5) (Table 3-40) or other
hunters (X =3.4) (Table 3-41) would think they should support a ban. Over 60% of respondents felt it was
likely that environmental organizations would think they should support a ban ( X =5.2) (Table 3-42).
Many respondents felt that Pheasants Forever (X =4.4) (Table 3-43), Ducks Unlimited ( X =5.0) (Table 3-
44), and the Minnesota Department of Natural Resources ( X =5.1) (Table 3-45) would also want them to
support a ban. However, many respondents felt that the National Rifle Association ( X =3.8) (Table 3-46)
and ammunition manufacturers ( X =3.7) (Table 3-47) would not want them to support a ban.
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Respondents were asked to indicate how motivated they were to do what the referent groups wanted to do
using the scale 1=extremely disagree to 7=extremely agree (Tables 3-48 to 3-54). Approximately 4 in 10
respondents reported that they would be less motivated to do what (a) their friends (X =3.5) (Table 3-48),
(b) other hunters ( X =3.6) (Table 3-49), (¢) environmental organizations ( X =3.6) (Table 3-50), and (d)
ammunition manufacturers ( X =3.3) (Table 3-55) wanted them to do. Between 35 and 40% of respondents
indicated that they would be more motivated to do what (a) Pheasants Forever (X =4.0) (Table 3-51), (b)
Ducks Unlimited ( X =4.1) (Table 3-52), and (c) the Minnesota DNR ( X =4.2) (Table 3-53) wanted them
to do. About one-fourth of respondents were motivated and about one-third were unmotivated to do what
the NRA through they should do (X =3.7) (Table 3-54). It should be noted that between one-third and
one-half of respondents gave neutral responses to the items addressing whether they were motivated to do
what referent groups thought they should do.



219

Table 3-1: Beliefs about using lead shot: Alternatives to lead shot are very difficult to find.

N Ex_tremely _the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree

Statewide' 864 23.8% 23.9% 13.2% 21.1% 8.8% 7.0% 2.2% 3.0

METRO 367 24.8% 24.5% 12.5% 20.2% 9.3% 6.3% 2.5% 3.0

NONMETRO| 520 23.5% 23.7% 13.3% 21.5% 8.7% 7.5% 1.9% 29

F=0.218 n.s,;
2= . J = ’
x2=1.350 n.s.; Cramer's V = 0.039 1=0.016

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 3-2: Beliefs about using lead shot: Alternatives to lead shot are too expensive.

N Ex_tremely _the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree

Statewide' 867 5.9% 8.6% 7.3% 13.1% 19.3% 22.1% 23.7% 49

METRO 367 5.7% 9.0% 6.5% 13.6% 20.2% 24.0% 21.0% 4.9

NONMETRO| 522 6.1% 8.8% 7.9% 13.6% 18.6% 21.6% 23.4% 4.9

F=0.010 n.s;;
2= . ! = !
x?=1.926 n.s.; Cramer's V = 0.047 ~0.003

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 3-3: Beliefs about using lead shot: | think lead is more effective than alternatives

N Ex_tremely Quite S_Iightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 865 5.2% 4.7% 5.7% 26.1% 17.1% 21.4% 19.8% 49
METRO 368 6.5% 5.2% 4.6% 25.3% 20.7% 21.2% 16.6% 4.8
NONMETRO | 520 4.8% 4.8% 6.2% 26.3% 15.8% 21.5% 20.6% 4.9
Xe= 6.940 n.s.; Cramer's V= 0,088 Y

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 3-4: Beliefs about using lead shot: | think alternatives to lead shot might damage my shotgun

N Ex_tremely Quite S_Iightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 864 13.1% 15.9% 10.1% 30.2% 14.7% 10.1% 5.9% 3.7
METRO 367 14.7% 16.1% 11.2% 30.2% 13.9% 8.2% 5.7% 3.6
NONMETRO| 519 12.7% 16.4% 9.2% 30.3% 15.0% 10.6% 5.8% 3.7
X2=2.943 n.s.; Cramer's V = 0.058 F=:].:?E)3.gsr;s.;

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 3-5: Beliefs about using lead shot: I do not think lead shot causes any problems for wildlife.

N Ex_tremely _the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree

Statewide' 865 16.3% 17.9% 18.4% 21.3% 9.0% 9.4% 7.6% 35

METRO 367 16.1% 25.6% 15.0% 20.2% 7.6% 8.2% 7.4% 3.3

NONMETRO| 521 17.3% 14.8% 19.8% 21.7% 9.4% 9.8% 7.3% 35

F=2.182 n.s.;
2= . s\ = '
X2=17.715*; Cramer's V = 0.141 1=0.050

U A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 3-6: Beliefs about using lead shot: I am concerned about the effects of lead on wildlife

N Ex_tremely _Qune S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree

Statewide' 866 5.7% 6.0% 3.8% 22.4% 22.0% 23.5% 16.8% 4.9

METRO 366 4.9% 4.9% 4.9% 19.9% 20.8% 23.2% 21.3% 5.0

NONMETRO| 523 5.5% 6.7% 3.1% 22.8% 22.0% 24.1% 15.9% 4.8

F=2.283 n.s.;
2= . ! = !
X2=7.767 n.s.; Cramer's V = 0.093 1=0.051

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-7: Beliefs about using lead shot: | am concerned about the effects of lead on human health.

Extremely Quite Slightly Slightly | Quite | Extremely

N . . . Neutral Mean
disagree | disagree | disagree agree agree agree
Statewide' 864 8.3% 8.5% 4.5% 24.0% 14.3% 23.3% 17.0% 47
METRO 365 9.6% 7.9% 3.6% 22.7% 13.4% 22.2% 20.5% 4.7
NONMETRO| 522 7.3% 8.8% 4.8% 24.1% 14.2% 24.1% 16.7% 4.7
F=0.059 n.s.;
2= . ! = !
x2=4.725n.s.; Cramer's V = 0.073 1=0. 008

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 3-8: Beliefs about using lead shot: | do not think the lead from hunting is an environmental
problem.

Extremely Quite Slightly Slightly | Quite | Extremely

N . . . Neutral Mean
disagree | disagree | disagree agree agree agree

Statewide' 867 11.6% 14.2% 15.1% 19.2% 15.9% 14.4% 9.6% 4.0

METRO 368 13.9% 14.9% 17.7% 16.0% 16.8% 12.0% 8.7% 3.8

NONMETRO| 523 11.7% 14.3% 14.1% 19.9% 15.5% 15.3% 9.2% 4.0

F=2.087 n.s.;
2= . g = !
X?=6.381 n.s.; Cramer's V = 0.085 =0. 048

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 3-9: Beliefs about using lead shot: | think hunters have a responsibility to NOT USE lead

shot.

N Ex_tremely _the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree

Statewide' 866 14.2% 13.8% 11.7% 29.4% 12.4% 9.7% 8.9% 3.8

METRO 367 12.3% 10.4% 12.5% 28.9% 15.5% 9.3% 11.2% 4.0

NONMETRO| 522 14.4% 14.8% 10.7% 29.1% 11.5% 10.5% 9.0% 3.8

F=3.015n.s.;
2= . g = !
x2=8.585 n.s.; Cramer's V = 0.098 1=0. 058

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 3-10: Beliefs about using lead shot: I think I have a personal responsibility to NOT USE lead
shot.

N Ex_tremely _the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 868 15.1% 13.7% 11.3% 26.0% 13.0% 10.9% 10.0% 3.8
METRO 366 11.2% 10.7% 10.9% 27.9% 16.1% 11.7% 11.5% 4.1
NONMETRO| 524 16.0% 14.5% 11.3% 24.8% 12.0% 10.7% 10.7% 3.8
F=6.059%;
2= . ! = )
x?=9.820 n.s.; Cramer's V = 0.105 1=0. 082
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-11: Beliefs about using lead shot: It is not my responsibility to stop using lead shot.
N Ex_tremely _Qune S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 864 13.1% 14.7% 15.0% 31.7% 9.3% 8.6% 7.5% 3.7
METRO 366 14.5% 14.5% 18.3% 31.1% 9.8% 6.0% 5.7% 35
NONMETRO| 521 13.1% 15.2% 13.8% 31.7% 8.8% 9.6% 7.9% 3.7
F=2.994 n.s.;
2= . ! = ’
x?=8.208 n.s.; Cramer's V = 0.096 0. 058

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 3-12: Likelihood of supporting a ban on lead shot to hunt small game in the farmland zone.

Extremely Quite Slightly Slightly | Quite | Extremely
N1 unlikely | unlikely | unlikely | N®UT3 | Tikely | likely | likely Mean
Statewide' 873 22.0% 14.9% 7.3% 13.5% 12.8% 16.4% 13.0% 3.8
METRO 369 17.1% 14.4% 6.8% 10.6% 14.9% 19.2% 17.1% 4.2
NONMETRO | 522 22.2% 15.1% 7.3% 14.4% 11.7% 16.9% 12.5% 3.8
F=7.308"%;
2= : d = ’
x?=11.078 n.s.; Cramer's V= 0.112 1=0.090

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Extremely Quite Slightly Slightly Quite Extremely
N | “harmful | harmful | harmful | N®UT8! | peneficial | beneficial | beneficial | Me3"
Statewide' 870 8.3% 3.8% 6.2% 35.0% 18.4% 15.4% 12.9% 45
METRO 370 7.8% 2.7% 7.6% 28.4% 21.1% 16.5% 15.9% 4.7
NONMETRO| 522 7.9% 4.0% 5.2% 36.0% 18.0% 16.1% 12.8% 4.5
F=1464ns,;
2= . d = ’
x?=9.510 n.s.; Cramer's V=0. 103 1=0.041
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-14: Supporting a ban on lead shot to hunt small game in the farmland zone: BAD/GOOD
Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 872 11.2% 7.2% 8.8% 27.6% 15.7% 16.2% 13.3% 43
METRO 370 9.2% 6.8% 8.6% 24.3% 16.2% 18.1% 16.8% 4.5
NONMETRO | 523 11.1% 6.9% 8.4% 28.1% 16.1% 16.4% 13.0% 4.3
X2=4.400; Cramer's V = 0.070 F= 2;2755%'8';
' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
Table 3-15: Supporting a ban on lead shot to hunt small game in the farmland zone:
FOOLISH/WISE
N Extremely Qm_te Sllghtly Neutral Sllg_htly QL_ute Extrgmely Mean
foolish foolish foolish wise wise wise
Statewide' 871 13.5% 8.6% 8.5% 24.2% 16.5% 16.2% 12.4% 4.2
METRO 369 10.6% 7.9% 8.7% 22.0% 17.3% 18.2% 15.4% 4.4
NONMETRO| 523 13.8% 8.4% 8.0% 24.3% 16.4% 16.6% 12.4% 4.2
F=3.266 n.s;
2= . ! = ’
x2=4.307 n.s.; Cramer's V = 0.069 120,060

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 3-16: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... help protect wildlife from lead poisoning.

Extremely Quite Slightly Slightly | Quite | Extremely
N | Unlikely | unlikely | unlikely | N | Tlikely | rikely | likely Mean
Statewide' 868 8.4% 10.7% 7.5% 14.9% 26.7% 21.1% 10.7% 45
METRO 374 8.8% 10.4% 6.7% 11.8% 27.0% 24.3% 11.0% 45
NONMETRO| 533 7.7% 10.1% 7.3% 15.4% 27.4% 20.8% 11.3% 4.5
x?=3.804 n.s. ; Cramer's V = 0.065 F=(r)]£)0480n7.s.;
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-17: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... benefit the quality of the environment.
Extremely Quite Slightly Slightly | Quite | Extremely
N unlikely | unlikely | unlikely | VU | likely | rikely | likely Mean
Statewide! 869 7.8% 11.4% 7.8% 19.2% 25.5% 19.0% 9.3% 44
METRO 373 7.2% 11.0% 7.8% 17.4% 24.9% 22.8% 8.8% 45
NONMETRO| 533 7.5% 11.3% 7.1% 19.3% 25.7% 18.6% 10.5% 44
x2=3.170 n.s.; Cramer's V = 0.059 F=?}f§‘é1g's';
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-18: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... be unnecessary government regulation.
Extremely Quite Slightly Slightly | Quite | Extremely
N1 Unlikely | unlikely | unlikely | VU | ety | likely | likely Mean
Statewide' 862 9.2% 11.6% 8.4% 27.4% 11.5% 16.3% 15.6% 43
METRO N 8.6% 12.9% 9.4% 27.0% 10.2% 18.1% 13.7% 4.3
NONMETRO| 529 9.8% 11.9% 7.8% 28.0% 12.3% 15.1% 15.1% 4.3
F=0.001 n.s.;
2= . ! = ’
¥2=3.572 n.s.; Cramer's V = 0.063 =0.001

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-19: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... increase crippling and wounding loss for small game hunting.

Extremely Quite Slightly Slightly | Quite | Extremely
N | Unlikely | unlikely | unlikely | N | Tlikely | rikely | likely Mean
Statewide' 868 8.0% 9.3% 7.1% 20.9% 20.4% 19.8% 14.5% 45
METRO 373 8.6% 11.5% 5.4% 19.6% 21.7% 20.6% 12.6% 45
NONMETRO| 533 1.7% 9.0% 7.9% 21.2% 20.1% 19.5% 14.6% 4.5
F=0.375 n.s;
2= . ! = ’
¥2=5.004 n.s.; Cramer's V = 0.074 1=0.020
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-20: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... require using less effective shot while hunting small game.
Extremely Quite Slightly Slightly | Quite | Extremely
N unlikely | unlikely | unlikely | VU | likely | rikely | likely Mean
Statewide' 868 4.8% 7.9% 6.8% 23.9% 19.9% 21.5% 15.2% 4.7
METRO 373 4.6% 9.4% 7.8% 20.6% 21.2% 22.3% 14.2% 4.7
NONMETRO| 532 5.6% 7.5% 6.6% 24.4% 20.1% 20.9% 14.8% 4.7
F=0.000 n.s.;
2= : ! = ’
X?=3.616 n.s.; Cramer's V = 0.063 1=0.001
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-21: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... require using more expensive ammunition.
Extremely Quite Slightly Slightly | Quite | Extremely
N1 Unlikely | unlikely | unlikely | VU | ety | likely | likely Mean
Statewide' 869 2.6% 2.6% 1.6% 11.1% 18.1% 28.9% 35.1% 5.7
METRO 373 1.9% 2.4% 1.3% 11.0% 18.2% 35.9% 29.2% 5.7
NONMETRO| 534 2.8% 2.8% 1.7% 11.2% 19.1% 25.7% 36.7% 5.6
F=0.015 n.s.;
2= : ! = ’
X?=12.594 n.s.; Cramer's V = 0.118 =0.004

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-22: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... improve the image of hunters.

Extremely Quite Slightly Slightly | Quite | Extremely
N | Unlikely | unlikely | unlikely | N | Tlikely | rikely | likely Mean
Statewide' 861 11.5% 10.2% 7.4% 25.5% 20.8% 16.8% 7.7% 4.2
METRO an 10.2% 8.6% 7.3% 24.0% 23.2% 18.1% 8.6% 4.3
NONMETRO| 529 11.3% 10.4% 7.2% 25.7% 20.0% 17.6% 7.8% 4.2
F=1.299 n.s;
2= . ! = ’
X2=2.454 n.s.; Cramer's V = 0.052 1=0.038
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-23: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... prevent the spread of lead in the natural environment.
Extremely Quite Slightly Slightly | Quite | Extremely
N unlikely | unlikely | unlikely | VU | likely | rikely | likely Mean
Statewide' 867 6.0% 6.4% 7.0% 18.1% 24.3% 22.6% 15.4% 48
METRO 374 4.5% 7.5% 5.6% 16.3% 22.5% 24.3% 19.3% 4.9
NONMETRO| 532 6.6% 5.6% 7.3% 17.7% 24.8% 22.9% 15.0% 4.8
F=2.313 n.s;
2= . ! = ’
X?=6.983 n.s.; Cramer's V = 0.088 1=0.051
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-24: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... make it more difficult for some people to hunt.
Extremely Quite Slightly Slightly | Quite | Extremely
N1 Unlikely | unlikely | unlikely | VU | ety | likely | likely Mean
Statewide' 870 10.7% 14.3% 10.3% 22.9% 18.3% 12.5% 11.1% 41
METRO 374 13.1% 14.2% 9.4% 20.9% 20.3% 12.6% 9.6% 4.0
NONMETRO| 534 10.1% 15.0% 10.9% 24.2% 17.0% 12.0% 10.9% 4.0
_ e \/ — F=0.173 n.s.;
¥2=5.040 n.s. Cramer's V = 0.075 0,014

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-25: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota ... is something most hunters would adjust to after a few seasons.

Extremely Quite Slightly Slightly | Quite | Extremely
N | Unlikely | unlikely | unlikely | N | Tlikely | rikely | likely Mean
Statewide' 867 4.0% 5.4% 4.4% 15.6% 25.0% 30.0% 15.5% 5.0
METRO 373 2.1% 5.9% 4.6% 12.6% 26.5% 31.6% 16.6% 5.2
NONMETRO| 531 4.5% 5.1% 4.0% 16.2% 23.7% 31.1% 15.4% 5.0
F=1.450 n.s.;
2= . ! = ’
X?=6.783 n.s.; Cramer's V = 0.087 1=0.040
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-26: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... decrease hunting opportunity in Minnesota.
Extremely Quite Slightly Slightly | Quite | Extremely
N unlikely | unlikely | unlikely | VU | likely | rikely | likely Mean
Statewide' 868 15.4% 19.0% 12.1% 21.8% 14.4% 9.3% 8.0% 3.6
METRO 374 17.9% 20.3% 10.4% 22.7% 13.4% 6.7% 8.6% 35
NONMETRO| 532 15.0% 19.2% 13.0% 21.6% 14.5% 9.6% 7.1% 3.6
F=0.806 n.s.;
2= . ! = ’
x?=5.544 n.s.; Cramer's V =0.078 1=0.030
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-27: Likelihood that banning lead shot for hunting small game in the farmland zone in
Minnesota would... improve awareness about the dangers of lead in the environment.
Extremely Quite Slightly Slightly | Quite | Extremely
N1 Unlikely | unlikely | unlikely | VU | ety | likely | likely Mean
Statewide' 868 6.4% 7.3% 6.8% 23.1% 26.6% 20.1% 9.6% 4.6
METRO 373 6.4% 6.7% 7.0% 20.9% 26.0% 20.6% 12.3% 4.6
NONMETRO| 532 6.0% 1.7% 6.4% 22.9% 26.5% 21.4% 9.0% 4.6
F=0.544 n.s.;
2= . ! = ’
x2=3.279 n.s.; Cramer's V = 0.060 0,025

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-28: How good or bad is the outcome of... Protecting wildlife from lead poisoning

Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 864 1.0% 0.6% 1.0% 18.1% 18.3% 34.7% 26.4% 56
METRO 371 1.1% 0.8% 1.3% 14.6% 17.3% 35.3% 29.6% 5.7
NONMETRO| 530 |  09% 0.4% 09% | 187% | 18.3% | 343% | 264% 56
F=1.194 n.s.;
2= ! = ’
X2=4.295 n.s. Cramer’s V = 0.069 1=0.036
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-29: How good or bad is the outcome of... Benefiting the quality of the environment
Extremely | Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 864 0.7% 0.2% 0.8% 18.1% 16.4% 32.6% 31.1% 5.7
METRO 371 1.1% 0.3% 0.8% 13.5% 17.3% 31.3% 35.8% 5.8
NONMETRO| 530 0.6% 0.2% 0.9% 19.1% 15.5% 34.0% 29.8% 5.7
F=2.605 n.s;
2= . ! = ’
x?=8.272 n.s.; Cramer's V = 0.096 1=0.054
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-30: How good or bad is the outcome of... Unnecessary government regulation
Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 853 29.9% 25.0% 11.4% 20.6% 5.4% 3.0% 4.8% 2.8
METRO 366 32.0% 21.6% 13.9% 17.2% 6.0% 4.4% 4.9% 2.8
NONMETRO | 524 27.3% 26.5% 10.9% 22.7% 5.0% 2.9% 4.8% 2.8
F=.054 ns,;
2= : d = !
X2=10.463 n.s.; Cramer's V = 0.108 1=0.008

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-31: How good or bad is the outcome of... Increasing wounding loss for small game hunting

Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 862 29.9% 26.7% 12.8% 15.9% 3.7% 6.0% 5.0% 2.8
METRO 370 28.6% 26.2% 17.6% 13.0% 3.8% 7.3% 3.5% 2.7
NONMETRO| 529 30.2% 26.5% 11.5% 16.8% 3.4% 5.9% 5.7% 2.8
F=113 n.s,;
2= : g = !
x2=10.877 n.s.; Cramer's V = 0.110 1=0.011

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 3-32: How good or bad is the outcome of... Using less effective shot while hunting small game

Extremely Quite Slightly Slightly | Quite | Extremely

N bad bad bad Neutral good good good Mean
Statewide' 866 24.3% 31.8% 22.5% 15.5% 3.5% 1.5% 1.0% 25
METRO 373 22.0% 29.2% 28.2% 15.3% 2.9% 1.9% 0.5% 2.6
NONMETRO | 531 24.9% 32.6% 21.1% 15.1% 3.8% 1.3% 1.3% 2.5
F=0.526 n.s.;
2= . ! = ’
X?=8.324 n.s.; Cramer's V = 0.096 1=0.024
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-33: How good or bad is the outcome of... Using more expensive ammunition
Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 862 20.7% 20.8% 29.7% 24.0% 2.2% 1.9% 0.7% 2.8
METRO 1Al 20.2% 19.7% 33.4% 21.8% 2.2% 1.6% 1.1% 2.8
NONMETRO | 529 20.2% 20.8% 28.2% 25.1% 2.5% 2.5% 0.8% 2.8
F=0.215 n.s;
2= . ! = ’
x?=4.193 n.s.; Cramer's V = 0.068 1=0.015

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-34: How good or bad is the outcome of... Making it more difficult to find shells for the
shotgun | use

Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 863 19.5% 25.1% 25.0% 27.4% 1.5% 1.0% 0.5% 2.7
METRO 372 19.6% 25.5% 21.7% 24.7% 8% 5% 1.1% 2.7
NONMETRO | 529 18.9% 24.2% 24.4% 28.7% 1.7% 1.5% 0.6% 2.8
F=1.311 n.s;
2= . ! = ’
X?=6.343 n.s.; Cramer's V = 0.084 1=0.038
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-35: How good or bad is the outcome of... Preventing the spread of lead in the natural
environment
Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 864 1.9% 1.7% 3.7% 21.6% 22.8% 27.6% 20.7% 53
METRO 373 2.7% 3% 2.9% 15.8% 25.5% 27.1% 25.7% 55
NONMETRO | 529 1.5% 2.5% 4.2% 22.5% 21.2% 28.2% 20.0% 5.2
F=5.333%
2= Kk, J = ’
x2=19.098**; Cramer's V = 0.146 1=0.077
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-36: How good or bad is the outcome of... Improving the image of hunters
Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 857 0.6% 0.1% 1.5% 23.8% 15.9% 28.9% 29.2% 5.6
METRO 371 1.1% 0.0% 0.8% 18.6% 20.2% 26.7% 32.6% 5.7
NONMETRO | 524 0.4% 0.2% 1.7% 25.2% 13.7% 30.2% 28.6% 5.6
F=1.637 n.s.;
2= *. ! = ’
X2=15.417*; Cramer's V = 0.131 1=0.043

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 3-37: How good or bad is the outcome of... Hunters adjusting to using non-lead shot

Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 861 3.6% 3.8% 8.0% 38.4% 17.8% 20.2% 8.2% 4.6
METRO 371 2.4% 2.7% 7.5% 35.3% 21.3% 23.2% 7.5% 4.7
NONMETRO | 528 4.0% 4.0% 7.8% 38.8% 16.1% 19.9% 9.5% 4.6
F=2.031 n.s;
2= . ! = ’
x2=8.609 n.s.; Cramer's V = 0.098 1=0.048
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-38: How good or bad is the outcome of... Decreasing hunting opportunities
Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 861 35.8% 27.2% 12.8% 19.7% 1.8% 1.7% 1.0% 2.3
METRO 369 38.2% 26.3% 13.3% 19.5% 1.1% 1.1% 0.5% 2.2
NONMETRO | 529 34.2% 27.4% 12.3% 20.6% 2.3% 2.1% 1.1% 24
F=2.927 ns;
2= . ! = ’
x?=5.223 n.s.; Cramer's V = 0.076 1=0.057

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 3-39: How good or bad is the outcome of... Improving awareness about the dangers of lead in
the environment

Extremely Quite Slightly Slightly | Quite | Extremely
N bad bad bad Neutral good good good Mean
Statewide' 863 1.1% 1.2% 1.9% 22.8% 21.9% 29.3% 21.8% 54
METRO 372 1.3% 0.8% 24% 19.4% 22.3% 33.1% 20.7% 54
NONMETRO | 528 1.1% 1.3% 1.5% 23.3% 21.4% 27.8% 23.5% 54
F=.085 n.s,;
2= . ! = !
X2=5.942 n.s.; Cramer's V = 0.081 1=0.010

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 3-40: Belief about whether MY FRIENDS think | should support a ban on lead shot in the
farmland zone in Minnesota.

Extremely Quite Slightly Slightly | Quite | Extremely
N | Unlikely | unlikely | unlikely | N | Tlikely | rikely | likely Mean
Statewide! | 860 |  18.1% 140% | 93% | 367% | 97% | 80% 4.2% 35
METRO 365 | 12.3% 137% | 90% | 392% | 121% | 9.0% 47% 37
NONMETRO| 528 | 19.5% 133% | 95% | 358% | 95% | 8.0% 4.5% 34
F=5.348",
2= . ! = ’
x?=9.128 n.s.; Cramer's V = 0.101 1=0.077

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 3-41: Belief about whether OTHER HUNTERS think I should support a ban on lead shot in
the farmland zone in Minnesota.

Extremely Quite Slightly Slightly | Quite | Extremely
N unlikely | unlikely | unlikely | VU | likely | rikely | likely Mean
Statewide' 861 18.6% 14.1% 13.4% 33.1% 10.7% 6.8% 3.4% 34
METRO 365 15.6% 12.3% 12.6% 35.3% 13.2% 7.1% 3.8% 35
NONMETRO| 529 18.7% 14.2% 13.2% 32.3% 10.4% 7.4% 3.8% 34
F=2.069 n.s.;
2= . ! = ’
x?=3.832 n.s.; Cramer's V = 0.065 1=0.048

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 3-42: Belief about whether ENVIRONMENTAL ORGANIZATIONS think | should support
a ban on lead shot in the farmland zone in Minnesota.

Extremely Quite Slightly Slightly | Quite | Extremely
N1 Unlikely | unlikely | unlikely | VU | ety | likely | likely Mean
Statewide' 858 3.4% 3.1% 3.0% 26.7% 13.4% 24.1% 26.3% 5.2
METRO 363 2.5% 1.4% 2.2% 23.4% 13.2% 27.8% 29.5% 5.4
NONMETRO| 527 3.4% 3.8% 3.4% 27.1% 13.5% 22.8% 26.0% 5.2
x?=10.504 n.s.; Cramer's V = 0.109 F=Zb7(2)g3 ;

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-43: Belief about whether PHEASANTS FOREVER thinks | should support a ban on lead
shot in the farmland zone in Minnesota.

Extremely Quite Slightly Slightly | Quite | Extremely
N | Unlikely | unlikely | unlikely | N | Tlikely | rikely | likely Mean
Statewide! | 853 |  59% 5.0% 41% | 487% | 127% | 162% |  74% 44
METRO 360 | 50% 47% 56% | 464% | 12.2% | 17.8% |  83% 44
NONMETRO | 524 | 5.9% 4.6% 38% | 49.0% | 12.6% | 164% |  7.6% 44
F=0.274 n.s
2= . ! = ’
¥2=2.463 n.s.; Cramer's V = 0.053 1=0.018

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 3-44: Belief about whether DUCKS UNLIMITED thinks I should support a ban on lead shot
in the farmland zone in Minnesota.

Extremely Quite Slightly Slightly | Quite | Extremely
N unlikely | unlikely | unlikely | VU | likely | rikely | likely Mean
Statewide' 851 4.2% 3.4% 2.2% 36.8% 10.7% 21.2% 21.5% 5.0
METRO 361 2.8% 3.9% 2.2% 36.0% 10.0% 23.8% 21.3% 5.0
NONMETRO | 522 4.4% 2.9% 2.3% 37.0% 10.9% 20.3% 22.2% 5.0
F=0.356 n.s.;
2= . ! = ’
x2=3.718 n.s.; Cramer's V = 0.065 1=0.020

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 3-45: Belief about whether THE MINNESOTA DNR thinks I should support a ban on lead
shot in the farmland zone in Minnesota.

Extremely Quite Slightly Slightly | Quite | Extremely
N1 Unlikely | unlikely | unlikely | VU | ety | likely | likely Mean
Statewide' 854 2.8% 3.0% 1.3% 33.7% 13.0% 25.6% 20.5% 5.1
METRO 362 1.9% 2.8% 1.1% 32.0% 13.8% 26.5% 21.8% 5.2
NONMETRO| 524 3.1% 3.1% 1.3% 34.0% 12.6% 25.8% 20.2% 5.1
X2=1.977 n.s.; Cramer's V = 0.047 F=1 33%338

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-46: Belief about whether THE NATIONAL RIFLE ASSOCIATION thinks I should
support a ban on lead shot in the farmland zone in Minnesota.

Extremely Quite Slightly Slightly | Quite | Extremely
N | Unlikely | unlikely | unlikely | N | Tlikely | rikely | likely Mean
Statewide! | 850 |  12.6% 8.7% 89% | 482% | 93% | 7.7% 47% 38
METRO 360 | 11.9% 119% | 83% | 456% | 89% | 8% 53% 37
NONMETRO| 521 | 123% 7.9% 902% | 484% | 96% | 7.7% 5.0% 38
F=0.256 n.s.;
2= . ! = ’
¥2=4.459 n.s.; Cramer's V = 0.071 1=0.017

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 3-47: Belief about whether AMMUNITION MANUFACTURERS think | should support a
ban on lead shot in the farmland zone in Minnesota.

Extremely Quite Slightly Slightly | Quite | Extremely
N unlikely | unlikely | unlikely | VU | likely | rikely | likely Mean
Statewide' 854 13.7% 12.3% 9.0% 45.1% 6.3% 5.8% 7.8% 3.7
METRO 363 13.2% 12.1% 9.4% 45.7% 8.0% 5.2% 6.3% 3.6
NONMETRO| 523 14.0% 12.4% 8.6% 44.6% 5.7% 6.1% 8.6% 3.7
F=0.145 n.s;
2= : ! = ’
X2=3.667 n.s.; Cramer's V = 0.064 1=0.013
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-48: | want to do what MY FRIENDS think I should do.
N Ex_tremely _the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 855 14.8% 14.7% 11.8% 36.8% 14.3% 5.6% 1.9% 3.5
METRO 364 12.9% 13.2% 13.2% 37.6% 17.0% 4.4% 1.6% 3.5
NONMETRO| 526 14.6% 15.4% 11.6% 35.4% 13.9% 6.5% 2.7% 3.5
F=0.150 n.s;
2= . ! = ’
¥2=5.970 n.s.; Cramer's V = 0.082 1=0.013

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Table 3-49: | want to do what OTHER HUNTERS think | should do.

N Ex_tremely Quite S_Iightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 854 12.9% 12.0% 12.5% 34.5% 19.6% 6.3% 2.3% 3.6
METRO 364 9.9% 10.7% 15.1% 34.1% 20.9% 7.4% 1.9% 3.8
NONMETRO | 525 13.3% 12.4% 11.2% 34.3% 19.2% 6.3% 3.2% 3.7
F=0.892 n.s.;
2= . ! = ’
X2=7.240 n.s.; Cramer's V = 0.090 1=0.032
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-50: I want to do what ENVIRONMENTAL ORGANIZATIONS think I should do.
N Ex_tremely _the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' | 853 |  16.1% 129% | 98% | 333% | 151% | 7.9% 4.8% 36
METRO 365 14.5% 12.1% 9.9% 31.0% 17.8% 10.4% 4.4% 3.7
NONMETRO| 524 16.0% 13.0% 9.7% 33.4% 14.3% 8.2% 5.3% 3.6
F=0.957 n.s;
2= . ! = ’
X2=4.079 n.s.; Cramer's VV = 0.068 1=0.033
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-51: | want to do what PHEASANTS FOREVER thinks I should do.
N Ex_tremely _Qune S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 854 10.8% 1.7% 7.5% 37.5% 20.0% 10.8% 5.5% 4.0
METRO 364 8.5% 5.8% 6.9% 38.2% 22.3% 12.4% 6.0% 4.2
NONMETRO | 525 11.2% 8.4% 7.4% 36.6% 18.9% 11.6% 5.9% 4.0
F=3.213 n.s;
2= . ! = ’
X2=5.153 n.s.; Cramer’s V = 0.076 1=0.060

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-52: | want to do what DUCKS UNLIMITED thinks | should do.

N Extremely | Quite Slightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 853 10.6% 7.1% 6.8% 36.8% 18.6% 12.1% 8.0% 41
METRO 365 8.2% 5.8% 5.5% 35.3% 20.8% 15.9% 8.5% 44
NONMETRO | 524 11.1% 7.4% 7.1% 36.8% 17.4% 11.3% 9.0% 4.1
F=4.950%
2= : ! = ’
x2=8.574 n.s.; Cramer's V = 0.098 1=0.074
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 3-53: | want to do what THE MINNESOTA DNR thinks | should do.
N Ex_tremely _the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 852 11.5% 6.6% 6.4% 34.0% 19.3% 13.0% 9.3% 4.2
METRO 362 8.8% 3.9% 5.5% 31.2% 22.9% 18.0% 9.7% 4.5
NONMETRO| 525 11.8% 7.4% 6.5% 34.3% 17.3% 12.2% 10.5% 4.2
_ . A/ — F=7.572**,
X?=15.714%; Cramer's V = 0.133 1=0.092
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 3-54: | want to do what THE NATIONAL RIFLE ASSOCIATION thinks I should do.
N Ex_tremely _Qune S_Ilghtly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 855 14.2% 8.6% 9.2% 43.3% 12.9% 7.5% 4.3% 3.7
METRO 364 12.9% 9.1% 8.8% 42.6% 14.8% 7.4% 4.4% 3.8
NONMETRO| 526 14.3% 8.4% 9.1% 42.8% 12.0% 8.7% 4.8% 3.8
F=0.038 n.s.;
2= : ! = ’
X2=2.294 n.s.; Cramer’s V = 0.051 1=0.007

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 3-55: | want to do what AMMUNITION MANUFACTURERS think | should do.

N Ex_tremely Quite S_Iightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree agree agree
Statewide' 852 18.1% 12.5% 10.0% 47.5% 6.4% 3.0% 2.6% 3.3
METRO 364 18.1% 12.9% 9.6% 46.2% 8.5% 1.9% 2.7% 3.3
NONMETRO| 524 17.7% 12.0% 10.3% 47.5% 5.5% 4.0% 2.9% 34
x2=6.139 n.s.; Cramer's V = 0.083 F=?]18% oS
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Section 4: Trust in the Minnesota Department of Natural
Resources and Media Resources

Attitudes About the Minnesota Department of Natural Resources and Research on Lead Shot

Respondents were asked to rate six statements to indicate their trust in the Minnesota Department of
Natural Resources and in research about lead shot.

On average respondents were fairly neutral in their trust of the Minnesota DNR. Between 40% and 50%
of respondents agreed that: (a) When deciding about the use of lead shot for small game hunting in
Minnesota, the MnDNR will be open and honest in the things they do and say ( X =3.2) (Table 4-1), (b)
The MnDNR can be trusted to make decisions about using lead shot for small game management that are
good for the resource ( X =3.3) (Table 4-2), (¢) The MnDNR will make decisions about using lead shot for
small game in a way that is fair (X =3.2) (Table 4-3), (d) The MnDNR listens to small game hunters’
concerns ( X =3.1) (Table 4-4). Between one-fourth and one-third of the respondents neither agreed nor
disagreed with these statements. Metropolitan respondents agreed more strongly with the first three
statements (Tables 4-1 to 4-3).

Two statements addressed the influence of research on support for a ban on lead shot. Results suggest that
approximately two-thirds of respondents would be more likely to support a ban on lead shot if research
shows that it has a negative effect on game species ( X =3.8) (Table 4-5) or on non-game species ( X =3.7)
(Table 4-6). Metropolitan respondents were significantly more likely to agree with these two statements.

Trust in and Use of Media Resources

Respondents were asked to indicate how much they rely on and trust information about hunting from 14
sources (Tables 4-7 to 4-20). Respondents relied most frequently on the DNR hunting regulations
(X=3.7) (Table 4-20), outdoor magazines ( X =3.4) (Table 4-4), Outdoor News ( X =3.3) (Table 4-19),
outdoor shows on TV (X =3.2) (Table 4-10), and sportsmen’s groups (X =3.1) (Table 4-18). The listed
sources that were relied on the least were the St. Paul Pioneer Press (X =2.1) (Table 4-15) and the
Minneapolis Star Tribune ( X =2.3) (Table 4-14). All other sources fell between these groups. Compared
to non-metropolitan residents, metropolitan residents relied more heavily on the Internet, the two Twin
Cities newspapers, and the Minnesota DNR Website.
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Media Resources

Table 4-1: Trust in MNDNR: When deciding about the use of lead shot for small game hunting in
Minnesota, the MNDNR will be open and honest in the things they do and say

Strongly Strongly

N di Disagree | Neutral | Agree Mean
isagree agree
Statewide' 862 8.4% 18.0% 28.7% 34.4% 10.5% 3.2
METRO 369 6.8% 13.8% 24.4% 42.8% 12.2% 34
NONMETRO | 529 8.7% 19.1% 29.7% 32.5% 10.0% 3.2
\2=14.017*: Cramer's V = 0.125 Fz?&fgg :

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 4-2: Trust in MNDNR: The MNDNR can be trusted to make decisions about using lead shot
for small game management that are good for the resource.

Strongly Strongly

N di Disagree | Neutral | Agree Mean
isagree agree
Statewide' 864 8.7% 16.6% 26.4% 36.9% 11.5% 3.3
METRO 370 7.3% 13.5% 22.4% 42.4% 14.3% 34
NONMETRO | 530 8.5% 17.4% 27.5% 36.0% 10.6% 3.2
X2=0.515% Cramer's V = 0.103 oo

L ]
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 4-3: Trust in MNDNR: The MNDNR will make decisions about using lead shot for small
game in a way that is fair.

N i'grongly Disagree | Neutral | Agree Strongly Mean
isagree agree
Statewide' 860 8.8% 18.7% 28.0% 35.4% 9.2% 3.2
METRO 370 7.3% 15.7% 24.9% 40.3% 11.9% 3.3
NONMETRO | 526 8.4% 19.4% 28.7% 35.2% 8.4% 3.2
X2=7.441 n.s.; Cramer's V = 0.091 F;fd§:g1*;

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Media Resources

Table 4-4: Trust in MNDNR: The MNDNR listens to small game hunters’ concerns

N (Sj'grongly Disagree | Neutral | Agree Strongly Mean
isagree agree
Statewide' 857 10.7% 18.0% 31.3% 32.0% 8.0% 3.1
METRO 367 10.4% 15.5% 30.2% 35.1% 8.7% 3.2
NONMETRO | 524 9.9% 18.5% 31.3% 31.9% 8.4% 3.1
x2=1.951 n.s.; Cramer's V = 0.047 F=(r]].fg%2r;.s.;

L ]

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 4-5: Trust in MNDNR: If research shows lead shot has negative effects on game species, |
would be likely to support a ban.

N i'grongly Disagree | Neutral | Agree Strongly Mean
isagree agree
Statewide' 862 4.0% 7.6% 20.9% 44.2% 23.3% 38
METRO 369 1.9% 7.6% 14.6% 47.4% 28.5% 39
NONMETRO | 529 4.5% 7.2% 22.7% 43.5% 22.1% 3.7
\2=15.990": Cramer's V = 0.133 F}L%ﬂ%%

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 4-6: Trust in MNDNR: If research shows lead shot has negative effects on non-game wildlife,
I would be likely to support a ban.

N zFroneg Disagree | Neutral | Agree Strongly Mean
isagree agree
Statewide' 861 4.5% 7.2% 23.5% 43.5% 21.3% 37
METRO 370 2.7% 7.8% 14.6% 48.4% 26.5% 3.9
NONMETRO | 528 4.9% 6.8% 26.5% 41.7% 20.1% 3.7
Y2=23.442***; Cramer's V = 0.162 F=1=1d?151‘31**;

]}
' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Media Resources

Table 4-7: Trust and reliability of media sources: Newspapers in general

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 850 13.4% 20.6% 44.3% 20.5% 1.3% 2.8
METRO 369 14.9% 22.0% 42.3% 19.0% 1.9% 2.7
NONMETRO | 520 12.3% 19.4% 45.0% 21.9% 1.3% 2.8
x2=3.452 n.s.; Cramer's V = 0.062 F=2.Sg 10 e

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 4-8: Trust and reliability of media sources: Outdoor Magazines in general

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 850 3.6% 10.3% 37.0% 45.0% 4.0% 3.4
METRO 369 1.9% 9.8% 36.6% 47.2% 4.6% 3.4
NONMETRO | 520 4.8% 10.0% 37.5% 44.0% 3.7% 3.3
\2=6.088 n.s.: Cramer's V = 0.083 F=3'§g%6’ls*
- | NVt |

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 4-9: Trust and reliability of media sources: Television in general

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 852 13.3% 23.5% 42.2% 19.5% 1.6% 2.7
METRO 368 12.5% 27.4% 41.3% 17.1% 1.6% 2.7
NONMETRO | 521 13.1% 21.7% 42.8% 20.7% 1.7% 2.8
x2=4.608 n.s.; Cramer's V = 0.072 F=1 fg% e

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Media Resources

Table 4-10: Trust and reliability of media sources: Outdoor shows on TV

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 847 6.1% 12.0% 42.7% 35.0% 4.2% 32
METRO 366 4.9% 12.8% 41.0% 37.7% 3.6% 3.2
NONMETRO | 518 6.6% 11.8% 42.9% 34.4% 4.4% 3.2
x2=2.451 n.s.; Cramer's V = 0.053 F=0'38702'5'S';

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 4-11: Trust and reliability of media sources: Radio in general

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 848 12.0% 24.8% 44.5% 17.5% 1.2% 2.7
METRO 364 12.9% 26.4% 41.5% 18.7% 0.5% 2.7
NONMETRO | 521 11.5% 24.2% 45.1% 17.9% 1.3% 2.7
¥?=2.809 n.s.; Cramer's V = 0.056 F=0'§8703?)'S';
L1 - | n=vuu |

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 4-12: Trust and reliability of media sources: Outdoor shows on radio

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 851 11.8% 22.6% 41.9% 22.5% 1.3% 2.8
METRO 367 10.1% 24.8% 37.9% 25.9% 1.4% 2.8
NONMETRO | 521 12.7% 21.7% 42.8% 21.5% 1.3% 2.8
x2=5.208 n.s.; Cramer's V = 0.077 FzO'fg%;;'s';

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Media Resources

Table 4-13: Trust and reliability of media sources: The Web or internet

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 841 20.2% 21.4% 37.0% 18.8% 2.5% 26
METRO 364 13.5% 24.2% 39.0% 21.4% 1.9% 2.7
NONMETRO | 515 22.5% 20.4% 35.9% 18.4% 2.7% 26
_ . vy F=4.642%
¥2=12.800%; Cramer's V = 0.121 =0.073

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 4-14: Trust and reliability of media sources: Minneapolis Star-Tribune

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 841 33.5% 20.3% 30.2% 14.7% 1.2% 2.3
METRO 365 25.8% 23.3% 33.2% 15.6% 2.2% 25
NONMETRO | 515 35.7% 18.8% 29.1% 15.5% 0.8% 2.3
_ . N/ — F=5.813%;
¥2=13.036"; Cramer's V = 0.122 =0.081

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 4-15: Trust and reliability of media sources: St. Paul Pioneer Press

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 838 37.5% 25.0% 27.1% 9.6% 0.8% 21
METRO 363 30.0% 27.8% 29.5% 11.6% 1.1% 2.3
NONMETRO | 512 40.2% 23.4% 26.2% 9.6% 0.6% 21
_ . vy F=7.044**,
¥2=10.131%; Cramer's V = 0.108 =0.089

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 4-16: Trust and reliability of media sources: Minnesota DNR Conservation Volunteer

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 847 18.4% 15.8% 32.1% 24.6% 9.1% 29
METRO 369 15.2% 14.6% 34.4% 27.4% 8.4% 3.0
NONMETRO | 517 19.1% 15.9% 30.9% 23.8% 10.3% 29
x2=4.823 n.s.; Cramer's V = 0.074 F=1 13%3';5

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 4-17: Trust and reliability of media sources: Minnesota DNR website

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 841 20.3% 16.2% 29.5% 24.7% 9.3% 29
METRO 365 13.7% 15.1% 33.4% 31.5% 6.3% 3.0
NONMETRO | 515 22.3% 16.1% 27.8% 22.9% 10.9% 2.8
\2=21.841"**: Cramer's V = 0.158 F=_46403761 ;
- | NI |

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 4-18: Trust and reliability of media sources: Sportmen’s groups

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 845 9.7% 15.0% 36.1% 34.2% 5.0% 3.1
METRO 368 8.7% 15.5% 34.8% 34.2% 6.8% 3.1
NONMETRO | 516 10.1% 14.5% 36.6% 34.7% 4.1% 3.1
_ . o \/ — F=.928 n.s;
¥?=3.842 n.s.; Cramer's V = 0.066 =0.032

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 4-19: Trust and reliability of media sources: Outdoor news

¥?=1.230 n.s.; Cramer's V = 0.037

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 846 7.7% 12.8% 31.6% 38.7% 9.3% 3.3
METRO 367 6.8% 13.1% 32.4% 37.9% 9.8% 3.3
NONMETRO | 518 8.3% 12.4% 30.9% 39.6% 8.9% 3.3
F=113 n.s,;

=0.011

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001

Table 4-20: Trust and reliability of media sources: DNR Hunter Handbook (hunting regs)

X?=4.487 n.s.; Cramer's V = 0.071

N Notatall | Seldom | Occasionally Frequently Always Mean
Statewide' 848 3.9% 6.2% 28.4% 37.9% 23.6% 3.7
METRO 368 2.4% 7.1% 29.3% 38.9% 22.3% 3.7
NONMETRO | 519 4.4% 5.6% 27.2% 37.4% 25.4% 3.7
F=114 n.s,;

=0.011

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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Section 5: Environmental Values

Environmental Values

Survey recipients completed 15 items that measure the new ecological paradigm (Dunlap et al., 2000)
(Tables 5-1 to 5-15). More than half of the respondents agreed that: (a) when humans interfere with nature
it often produces disastrous consequences ( X =3.5) (Table 5-2), (b) humans are severely abusing the
environment ( X =3.4) (Table 5-4), (c) the earth has plenty of natural resources if we just learn how to
develop them ( X =3.4) (Table 5-5), (d) plants and animals have as much right as humans to exist ( X =3.4)
(Table 5-6), (e) despite our special abilities humans are still subject to the laws of nature (X =4.1) (Table
5-8), (f) the earth is like a spaceship with very limited room and resources ( X =3.4) (Table 5-10), and (g)
the balance of nature is very delicate and easily upset (X =3.7) (Table 5-12). More than half of the
respondents disagreed that: (a) humans have the right to modify the natural environment to suit their
needs (X =2.5) (Table 5-1), (b) the balance of nature is strong enough to cope with the impacts of modern
industrial nations ( X =2.3) (Table 5-7), and (c) humans will eventually learn enough about how nature
works to be able to control it (X =2.4) (Table 5-13).

Consequences of Environmental Problems

Respondents were asked to respond to nine items to indicate why they were concerned about
environmental problems (Tables 5-16 to 5-24). Respondents were most concerned about environmental
problems because of consequences for children (X =6.0) (Table 5-20), future generations ( X =6.0) (Table
5-22), and nature (X =5.7) (Table 5-24). They were least concerned about consequences for: (a)
themselves ( X =5.1) (Table 5-16), their future (X =5.3) (Table 5-19), and their own health ( X =5.3) (Table
5-23).
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Table 5-1: Environmental values: Humans have the right to modify the natural environment to suit
their needs

N S'Frongly Mlldly Neutral Mildly | Strongly Mean
disagree | disagree agree agree
Statewide' 855 24.0% 31.7% 17.6% 20.2% 6.5% 25
METRO 369 25.2% 28.2% 15.4% 23.8% 7.3% 2.6
NONMETRO | 524 24.4% 32.8% 18.1% 18.9% 5.7% 25
¥?=5.875 n.s., Cramer's V=0.081 F=1.765 n.s.; n=0.044

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 5-2: Environmental values: When humans interfere with nature it often produces disastrous
consequences

N S'grongly Mlldly Neutral Mildly | Strongly Mean
disagree | disagree agree agree
Statewide' 854 7.2% 16.5% 14.2% 40.6% 21.4% 3.5
METRO 368 8.2% 18.5% 14.7% 37.8% 20.9% 34
NONMETRO | 524 6.5% 15.3% 13.9% 42.0% 22.3% 3.6
2=3.410 n.s., Cramer’s V=0.062 F=2.750 n.s.; n=0.056

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 5-3: Environmental values: Human ingenuity will ensure that we do not make the earth

unlivable
N S'Frongly Mlldly Neutral Mildly | Strongly Mean
disagree | disagree agree agree
Statewide' 850 12.0% 25.6% 26.9% 27.2% 8.4% 29
METRO 367 12.3% 24.5% 25.3% 28.6% 9.3% 3.0
NONMETRO | 521 11.9% 26.3% 271.1% 26.9% 7.9% 29
¥2=1.262 n.s., Cramer’s V=0.038 F=0.496 n.s.; n=0.024

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 5-4: Environmental values: Humans are severely abusing the environment

N ?rongly Mlldly Neutral Mildly | Strongly Mean
isagree | disagree agree agree
Statewide' 841 10.1% 15.4% 17.3% 38.7% 18.5% 3.4
METRO 361 11.1% 16.1% 14.7% 37.4% 20.8% 34
NONMETRO | 517 9.5% 15.3% 18.2% 39.5% 17.6% 34
¥?=3.545 n.s., Cramer’s V=0.064 F=0.001 n.s.; n=0.001

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 5-5: Environmental values: The earth has plenty of natural resources if we just learn how to
develop them

N S'Frongly Mlldly Neutral Mildly | Strongly Mean
disagree | disagree agree agree
Statewide' 852 7.6% 18.8% 19.4% 38.8% 15.4% 3.4
METRO 367 9.5% 20.7% 17.2% 37.1% 15.5% 3.3
NONMETRO | 523 7.1% 18.4% 20.5% 39.0% 15.1% 3.4
¥?=3.698 n.s., Cramer’s V=0.064 F=1.079 n.s.; n=0.035

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 5-6: Environmental values: Plants and animals have as much right as humans to exist

N SFroneg Mlldly Neutral Mildly | Strongly Mean
disagree | disagree agree agree
Statewide' 851 11.2% 15.2% 20.6% 28.7% 24.3% 3.4
METRO 367 13.6% 15.3% 19.6% 24.8% 26.7% 3.4
NONMETRO | 522 9.0% 15.1% 20.9% 30.7% 24.3% 35
¥?=7.483 n.s., Cramer’s V=0.092 F=1.383 n.s.; n=0.039

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 5-7: Environmental values: The balance of nature is strong enough to cope with the impacts
of modern industrial nations

N S'Frongly Mlldly Neutral Mildly | Strongly Mean
disagree | disagree agree agree
Statewide' 854 26.0% 38.7% 17.2% 14.1% 4.1% 2.3
METRO 368 24.7% 39.7% 15.5% 15.8% 4.3% 24
NONMETRO | 524 26.7% 38.7% 17.6% 13.2% 3.8% 2.3
2=2 104 n.s., Cramer’s V=0.049 F=0.769 n.s.; n=0.029

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 5-8: Environmental values: Despite our special abilities humans are still subject to the laws of

nature
N ?rongly Mildly Neutral Mildly | Strongly Mean
isagree | disagree agree agree
Statewide' 853 1.0% 2.8% 14.4% 48.9% 32.9% 4.1
METRO 368 1.4% 2.2% 12.2% 45.9% 38.3% 4.2
NONMETRO | 523 0.8% 3.3% 15.3% 49.5% 31.2% 4.1
¥?=6.914 n.s., Cramer’s V=0.088 F=3.613 n.s.; n=0.064

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 5-9: Environmental values: The so-called “ecological crisis” facing humankind has been

greatly exaggerated

N ?rongly Mildly Neutral Mildly | Strongly Mean
isagree | disagree agree agree
Statewide' 851 12.5% 19.8% 27.2% 26.2% 14.4% 3.1
METRO 366 15.0% 19.9% 24.0% 26.0% 15.0% 3.1
NONMETRO | 522 12.3% 19.7% 28.7% 25.9% 13.4% 3.1

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

¥?=3.402 n.s., Cramer's V=0.062

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

F=0.081 n.s.; n=0.010

Table 5-10: Environmental values: The earth is like a spaceship with very limited room and

resources
N ?rongly Mildly Neutral Mildly | Strongly Mean
isagree | disagree agree agree
Statewide' 848 6.2% 16.4% 26.0% 37.0% 14.4% 3.4
METRO 366 7.9% 16.4% 21.6% 38.0% 16.1% 34
NONMETRO | 520 5.0% 16.0% 27.5% 37.7% 13.8% 34
2=6.738 n.s., Cramer’s V=0.087 F=0.036 n.s.; n=0.006

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 5-11: Environmental values: Humans were meant to rule over the rest of nature

N i'grongly Mildly Neutral Mildly | Strongly Mean
isagree | disagree agree agree
Statewide' 848 18.8% 24.6% 24.7% 20.6% 11.4% 2.8
METRO 366 19.9% 23.5% 23.2% 20.8% 12.6% 2.8
NONMETRO | 520 18.5% 24.4% 25.2% 21.7% 10.2% 2.8

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

2=1.845 n.s., Cramer's V=0.046

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

F=0.040 n.s.; n=0.007

Table 5-12: Environmental values: The balance of nature is very delicate and easily upset

N i'grongly Mlldly Neutral Mildly | Strongly Mean
isagree | disagree agree agree
Statewide' 847 3.1% 13.4% 19.0% 42.5% 22.0% 3.7
METRO 368 3.5% 14.4% 18.8% 38.9% 24.5% 3.7
NONMETRO | 518 2.7% 12.4% 18.7% 44.2% 22.0% 3.7

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

%2=3.196 n.s., Cramer’s V=0.060

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

F=0.331n.s.; n=0.019
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Table 5-13: Environmental values: Humans will eventually learn enough about how nature works
to be able to control it

N S'Frongly Mlldly Neutral Mildly | Strongly Mean
disagree | disagree agree agree
Statewide' 854 23.5% 35.7% 22.7% 16.4% 1.8% 24
METRO 368 23.1% 36.7% 20.9% 18.2% 1.1% 24
NONMETRO | 524 23.5% 35.7% 23.3% 15.6% 1.9% 24
¥?=2.388 n.s., Cramer’s V=0.052 F=0.009 n.s.; n=0.003

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 5-14: Environmental values: If things continue on their present course, we will soon
experience a major ecological catastrophe

N S'grongly Mlldly Neutral Mildly | Strongly Mean
disagree | disagree agree agree
Statewide' 852 14.0% 21.6% 27.3% 24.9% 12.2% 3.0
METRO 368 17.1% 22.8% 24.7% 24.7% 10.6% 2.9
NONMETRO | 522 11.9% 21.5% 28.0% 25.5% 13.2% 3.1
2=6.528 n.s., Cramer’s V=0.086 F=4.538"; n=0.071

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 5-15: Environmental values: We are approaching the limit of the number of people the earth

can support

N (Sj'grongly Mildly Neutral Mildly | Strongly Mean
isagree | disagree agree agree
Statewide' 853 10.6% 18.7% 29.0% 27.1% 14.7% 3.2
METRO 367 12.3% 17.7% 26.4% 27.2% 16.3% 3.2
NONMETRO | 524 9.4% 19.1% 30.3% 26.9% 14.3% 3.2
¥?=3.702 n.s., Cramer’s V=0.064 F=0.000 n.s.; n=0.000

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
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MYSELF
N _Not atall I_Extremely Mean
important important
Statewide' 852 2.6% 4.7% 7.7% 19.6% 23.2% 17.4% 24.8% 5.1
METRO 364 3.3% 4.4% 10.2% 17.6% 20.9% 16.8% 26.9% 5.1
NONMETRO | 525 2.5% 4.4% 6.7% 20.0% 23.8% 18.1% 24.6% 5.1
F=0.173 n.s;
2= s \/= ’
X?=5.925 n.s., Cramer's V=0.082 1=0.014
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Table 5-17: 1 am concerned about environmental problems because of the consequences for:
HUMANITY IN GENERAL
N Not at all I_Extremely Mean
important important
Statewide' 852 2.0% 2.2% 5.4% 16.1% 229% | 21.8% 29.5% 54
METRO 366 1.6% 2.5% 6.0% 16.1% | 18.3% | 24.0% 31.4% 54
NONMETRO | 524 2.3% 1.9% 4.8% 16.0% | 23.9% | 21.0% 30.2% 54
F=0.157 n.s,;
2= g \/= ’
X2=5.476 n.s., Cramer’s V=0.078 1=0.013
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 5-18: I am concerned about environmental problems because of the consequences for:
WILDLIFE
N _Not atall I_Extremely Mean
important important
Statewide' 849 1.2% 1.8% 5.7% 132% | 20.6% | 26.2% 31.2% 55
METRO 364 0.8% 1.4% 7.7% 121% | 19.2% | 26.4% 32.4% 5.6
NONMETRO| 522 1.5% 1.9% 4.4% 13.2% 20.5% | 26.2% 32.2% 5.6
F=0.002 n.s,;
2= g \/= )
X?=5.655 n.s., Cramer’s V=0.080 =0.001

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Table 5-19: I am concerned about environmental problems because of the consequences for: MY

FUTURE
N _Not atall I_Extremely Mean
important important

Statewide' 851 2.2% 4.3% 5.8% 154% | 235% | 21.0% 27.8% 53

METRO 364 2.2% 4.1% 1.7% 14.3% 228% | 21.2% 21.7% 5.3

NONMETRO| 524 2.1% 4.4% 5.0% 15.3% 23.7% | 21.0% 28.6% 5.3

F=0.290 n.s,;
2= g = ’
X2=2.948 n.s., Cramer's V=0.058 1=0.018

"' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 5-20: 1 am concerned about environmental problems because of the consequences for:

CHILDREN

N Not at all I_Extremely Mean
important important

Statewide' 851 1.8% 1.5% 2.6% 8.1% 1.4% | 21.7% 52.9% 6.0

METRO 366 1.4% 1.1% 2.7% 8.2% 10.9% | 23.2% 52.5% 6.1

NONMETRO| 523 1.9% 1.5% 2.5% 7.6% 1.1% | 21.0% 54.3% 6.0

F=0.011 n.s,;
2= g \/= !
¥2=1.431 n.s., Cramer’s V=0.040 1=0.003

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-

metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 5-21: I am concerned about environmental problems because of the consequences for: BIRDS

1= S ]
Statewide' | 852 | 16% 28% | 49% | 165% | 219% | 231% |  29.2% 54
METRO %4 | 1% 33% | 58% | 129% | 201% | 260% |  28.6% 55
NONMETRO| 525 | 1.7% 25% | 44% | 17.1% | 223% | 208% | 31.2% 54
42=10.086 n.s., Cramer's V=0.107 onf&g%s'?

' A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Section 5: Environmental Values

Table 5-22: 1 am concerned about environmental problems because of the consequences for:
FUTURE GENERATIONS

N | important important | Mean
Statewide' 854 1.7% 1.3% 2.5% 9.5% 127% | 24.7% 47.7% 6.0
METRO 366 1.4% 0.8% 1.9% 9.8% 11.5% | 24.6% 50.0% 6.0
NONMETRO | 525 1.7% 1.5% 2.5% 8.8% 12.8% | 24.0% 48.8% 6.0
X?=1.998 n.s., Cramer's V=0.047 F=g.:56’3lgzrzs.;

" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Table 5-23: 1 am concerned about environmental problems because of the consequences for: MY
OWN HEALTH

N Not at all I_Extremely Mean
important important
Statewide' 853 2.3% 4.2% 4.9% 15.9% 215% | 221% 29.2% 53
METRO 365 2.2% 3.6% 6.8% 16.4% | 20.3% | 21.6% 29.0% 5.3
NONMETRO | 525 2.3% 4.4% 4.2% 15.0% | 21.7% | 21.7% 30.7% 54
F=0.466 n.s.;
2= g \/= ’
¥2=3.916 n.s., Cramer’s V=0.066 1=0.023
" A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 5-24: 1 am concerned about environmental problems because of the consequences for:
NATURE
N _Not atall I_Extremely Mean
important important
Statewide' 853 1.3% 1.2% 4.3% 108% | 17.5% | 26.8% 38.0% 5.7
METRO 365 0.8% 1.6% 4.4% 9.9% 18.1% | 27.4% 37.8% 5.8
NONMETRO | 525 1.5% 1.1% 3.8% 10.9% | 16.6% | 26.1% 40.0% 5.8
X?=2.325 n.s., Cramer's V=0.051 F=0'=061 gonis';

A stratified sample based on region of residence was drawn. Statewide data is weighted to reflect metropolitan/non-
metropolitan proportions in the population and to correct for non-response bias.
n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
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Appendix A: Survey Instrument

Small Game Hunter
Lead Shot Study

A cooperative study conducted by the University of Minnesota for
the Minnesota Department of Natural Resources

Your help on this study is greatly appreciated!

Please return your completed questionnaire in the enclosed envelope. The envelope is self-
addressed and no postage is required. Thanks!

Minnesota Cooperative Fish and Wildlife Research Unit,
Department of Fisheries, Wildlife and Conservation Biology
University of Minnesota

St. Paul, Minnesota 55108-6124

(612) 624-3479

sas@umn.edu
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Q1. Did you hunt for small game in the farmland zone of Minnesota at anytime during the past 5
years? (See map on the front cover that identifies the farmland zone.)

d YES
0 NO

Q2. In a typical year how many days do you hunt for the following small game in Minnesota?

DAYS HUNTED STATEWIDE DAYS HUNTED IN DO NOT HUNT
FARMLAND ZONE THIS SPECIES

PHEASANT DAYS DAYS a
GROUSE DAYS DAYS

WOODCOCK DAYS DAYS a
SNIPE/RAIL DAYS DAYS 0
DOVE DAYS DAYS a
RABBITS DAYS DAYS 0
SQUIRREL DAYS DAYS a

Q3. What gauge of shotgun do you use most often to hunt the following game animals? (Check one
box for each row.)

410 28 20 16 12 10 DO NOT HUNT
gauge  gauge gauge gauge gauge WITH A SHOTGUN

PHEASANT a a ) a a a a
GROUSE a a a a a a d
WOODCOCK a a ) a a a a
SNIPE/RAIL a a a a a a d
DOVE a a ) a a a a
RABBITS a a a a a a d
SQUIRREL a a 0 a a a a
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Q4. How many boxes of shells (25 to a box) do you typically use in a season hunting the following
types of small game in the FARMLAND ZONE of Minnesota? (Check one response for each row.)

1/2a 1 box 1-2 3-5 5t0 10 10+ I DO NOT HUNT
box or boxes boxes  boxes boxes FOR THIS
less SPECIES IN THE
FARMLAND
ZONE

PHEASANT d 0 O a 0 O 0
GROUSE a a a a a a a
WOODCOCK d 0 0 a 0 0 0
SNIPE/RAIL a a a a a a a
DOVE d d 0 O d 0 d
RABBITS a a a a a a a
SQUIRREL d 0 O a 0 O 0

Q5. What type of shot do you use most often when hunting for the following small game? (Check
one box for each row.)

| LEAD STEEL BISMUTH OTHER |
PHEASANT m m m 0
GROUSE m m m 0
WOODCOCK m m m 0
SNIPE/RAIL m m m 0
DOVE m m 0 0
RABBITS m m m 0
SQUIRREL m m m 0

Q6. Do you typically buy your shotgun shells loaded or do you self-load?

d BUY LOADED SHELLS->->SKIP TO Q8
_< d SELF-LOAD
d BOTH

L » Q7. How much loose, lead shot do you currently have for self-loading? pounds

—»Q8. About how many boxes of loaded shotgun shells do you currently have? boxes
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Q9. Do you typically use lead shot or non-lead shot (steel, bismuth) when you hunt small game?
(Check one.)

a NEVER USE LEAD

a OCCASIONALLY USE LEAD

a MOSTLY USE LEAD

a ALWAYS USE LEAD (EXCEPT FOR WATERFOWL)

Q10. We would like to find out some of your beliefs about using or not using lead shot at the
current time. Please indicate the level to which you disagree or agree. (Circle one for each row.)

Extremely Quite Slightly ~ Neutral  Slightly Quite Extremely
Disagree  Disagree Agree Agree Agree

Disagree

Alternatives to lead shot
are too expensive.

I think alternatives to lead
shot might damage my
shotgun

I am concerned about the
effects of lead on wildlife.

I do not think the lead from
hunting is an
environmental problem.

I think I have a personal
responsibility to NOT USE
lead shot.
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Nationwide there is concern about the effects of using lead shot while hunting small game. Although lead
is the primary component of shot and has been used for a couple of centuries, there are environmental
concerns associated with its continued use. The use of lead shot for waterfowl hunting has been banned
nationwide since 1991.

The Minnesota Department of Natural Resources is examining the issue of further restricting the use of
lead shot in the state. Some other states are also examining this issue and some have already taken action.
One recommendation of an advisory committee to the DNR is to phase out the use of lead shot for all
small game species in the farmland zone on all public and private lands. The farmland zone includes a
large area in southern and western Minnesota that was historically prairie and has now been largely
converted to row crops and pasture. The Farmland Zone generally does not include the forested areas in
central and northern Minnesota.

Q11. Would you be likely or unlikely to support a ban on using lead shot to hunt small game in the
farmland zone of Minnesota within the next five years? (Circle one response below.)

UNLIKELY | 1 | 2 | 3 | 4 | 5 | 6 | 7 |LIKELY
extremely quite slightly — neither  slightly quite extremely

Q12. Would you say supporting a ban on lead shot in the farmland zone of Minnesota
is...HARMFUL OR BENEFICIAL? (Circle one response below.)

HARMFUL | 1 | 2| 3 | 4 | 5 | 6 | 7 |BENEFICIAL
extremely quite slightly neither slightly quite extremely

Q13. Would you say supporting a ban on lead shot in the farmland zone of Minnesota is GOOD OR
BAD. (Circle one response below.)

BaAD | 1 | 2 | 3 | 4 | 5 | 6 | 7 |GOOD
extremely  quite  slightly neither slightly  quite  extremely

Q14. Would you say supporting a ban on lead shot in the farmland zone of Minnesota is WISE OR
FOOLISH? (Circle one response below.)

FooLIsH| 1 | 2 | 3 | 4 | 5 | 6 | 7 |WwWISE
extremely  quite  slightly neither slightly quite  extremely
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Q15. We would like to know how likely or unlikely you believe the following outcomes would be if
lead shot was banned for hunting small game in the farmland zone in Minnesota. (Please circle the
number that best represents your answer in each row.)

Banning lead shot for

hunting small game in the Extremely  Quite  Slightly Neutral Slightly  Quite  Extremely
farmland zone in Unlikely Unlikely  unlikely Likely — Likely Likely
Minnesota...

...would benefit the quality
of the environment.

...would increase crippling
and wounding loss for small 1 2 3 4 5 6 7
game hunting.

...would require using more
expensive ammunition.

...would prevent the spread of
lead in the natural 1 2 3 4 5 6 7
environment.

...1s something most hunters
would adjust to after a few 1 2 3 4 5 6 7
seasons.

...would improve awareness
about the dangers of lead in 1 2 3 4 5 6 7
the environment.



262

Q16. Next we would like to know how good or bad you think the following outcomes are. (Please
circle the number that best represents your answer in each row.)

Extremely Quite Slightly  Neutral  Slightly Quite Extremely
Bad Bad Bad Good Good Good

Benefiting the quality of 1 2 3 4 5 6 7
the environment is...

Increasing wounding loss 1 2 3 4 5 6 7
for small game hunting

—
|

Using more expensive 1 2 3 4 5 6 7
ammunition is...

Preventing the spread of 1 2 3 4 5 6 7
lead in the natural
environment is...

Hunters adjusting to 1 2 3 4 5 6 7
using non-lead shot...

Improving awareness 1 2 3 4 5 6 7
about the dangers of lead
in the environment is...
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Q17. Next we would like to know how other people and groups feel about you supporting a ban on
lead shot in the farmland zone in Minnesota. (Please circle the number that best represents your
answer in each row.)

i Slightl Slightl uite
Extremely  Quite ghtly  \eutral ghtly Q Extremely

Unlikely  Unlikely  ynlikely Likely  Likely  Likely

Most other hunters I know
think I SHOULD support a
ban on lead shot in the
farmland zone.

Pheasants Forever thinks I
SHOULD support a ban on
lead shot in the farmland
zone.

The Minnesota DNR thinks
I SHOULD support a ban
on lead shot in the
farmland zone.

Ammunition manufacturers
think I SHOULD support a
ban on lead shot in the
farmland zone.
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Q18. Next we would like to know how motivated you are to do what those people or groups would most want
you to do. (Please circle the number that best represents your answer in each row.)

Generally speaking | Extremely Quite Slightly ~ Neutral  Slightly  Quite  Extremely
want to do what. .. Disagree  Disagree Disagree Agree Agree Agree
Most of my friends think I 1 2 3 4 5 6 7
should do.

Most other hunters I know 1 2 3 4 5 6 7
think I should do.

Most environmental 1 2 3 4 5 6 7
organizations think I

should do.

Pheasants Forever thinks I 1 2 3 4 5 6 7
should do.

Ducks Unlimited thinks I 1 2 3 4 5 6 7
should do.

The Minnesota DNR thinks 1 2 3 4 5 6 7

I should do.

The National Rifle 1 2 3 4 5 6 7
Association (NRA) thinks I

should do.

Ammunition manufacturers 1 2 3 4 5 6 7
think I should do.

Q19. Please let us know how you feel about the Minnesota Department of Natural Resources and research
about lead shot. (Please circle one response for each of the following statements).

Strongly Disagree  Neither ~ Agree Strongly
Disagree Agree nor Agree
Disagree
When deciding about the use of lead shot for small
game hunting in Minnesota, the MnDNR will be open 1 2 3 4 5
and honest in the things they do and say
The MnDNR can be trusted to make decisions about
using lead shot for small game management that are 1 2 3 4 5
good for the resource.

The MnDNR will make decisions about using lead shot 1 2 3

for small game in a way that is fair. 4 5
The MnDNR listens to small game hunters’ concerns 1 2 3 4 5
If research.shows lead shot. has negative effects on 1 2 3 4 5
game species, [ would be likely to support a ban.

If research shows lead shot has negative effects on non- 1 2 3 4 5

game wildlife, I would be likely to support a ban.
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Q20. In recent years some people have expressed concern about global warming and other
environmental issues, but not everyone agrees. We are interested in knowing what you believe
about people and the environment. Please indicate whether you agree or disagree with the following
statements. (Circle one response for each statement.)

7Strong|y Mildly Mildly Stronglyi

Neutral

Statement Disagree Disagree Agree  Agree
Humans have the right to modify the natural
. . . 1 2 3 4 5
environment to suit their needs
When humans interfere with nature it often
. 1 2 3 4 5
produces disastrous consequences
Human ingenuity will ensure that we do not 1 2 3 4 5
make the earth unlivable
Humans are severely abusing the environment 1 2 3 4 5
The earth has plenty of natural resources if we
. 1 2 3 4 5
just learn how to develop them
Plant§ and animals have as much right as humans 1 2 3 4 5
to exist
The balance of nature is strong enough to cope 1 2 3 4 5
with the impacts of modern industrial nations
Despite our special abilities humans are still 1 2 3 4 5
subject to the laws of nature
The so-called “ecological crisis” facing 1 2 3 4 5
humankind has been greatly exaggerated
The earth is like a spaceship with very limited
1 2 3 4 5
room and resources
Humans were meant to rule over the rest of 1 2 3 4 5
nature
The balance of nature is very delicate and easily 1 2 3 4 5
upset
Humans will eventually learn enough about how 1 2 3 4 5
nature works to be able to control it
If things continue on their present course, we will
; . . 1 2 3 4 5
soon experience a major ecological catastrophe
We are approaching the limit of the number of 1 2 3 4 5

people the earth can support
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Q 21. People are generally concerned about environmental problems because of the consequences that result
from the problems. However, people differ in the consequences that concern them the most. Please rate the
following items from 1 (not at all important) to 7 (extremely important) in response to the question:

I am concerned about environmental problems because of the consequences for

Not at all Extremely
Important Important

Myself 1 7
Humanity in general
Wildlife

My future

Children

Birds

Future generations
My own health
Nature

L e = S SN
NN NN NN NN
W W Ww W W W W W W
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Q22. For the following media sources please indicate how much you rely on and trust the information about hunting and
natural resources from that source? (Please circle the number that best represents your answer in each row).

I Not at all Seldom  Occasionally Frequently Always I
Newspapers in general 1 2 3 4 5
Outdoor Magazines in general
Television in general
Outdoor shows on TV
Radio in general
Outdoor shows on radio
The Web or internet
Minneapolis Star-Tribune
St. Paul Pioneer Press
Minnesota DNR Conservation Volunteer
Minnesota DNR website
Sportmen’s groups
Outdoor news
DNR Hunter Handbook (hunting regs)

[ R N N = -
NN NN DN RNNNDDND NN DNDN
W W W W W W W W W W W W W
NG N N N N N N N N N N S
(SIS, S, IS, RS, BS, BRE, TG, RS, NS, B NS B |
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Appendix A: Survey Instrument

Q23. Please indicate how much you agree or disagree with the following statements about small
game hunting. (Please circle one response for each.):

>0 9 = >
25 5 5 8 28
-
hs o 2 »
Small game hunting is one of the most enjoyable things I do. 1 A 5
I am knowledgeable about small game hunting. 1 2 3 4 5
The decision to go small game hunting is primarily my own. 1 A 5
I find that a lot of my life is organized around small game hunting. 1 2 3 4 5
Small game hunting has a central role in my life. 1 A 5
Most of my friends are in some way connected with small game hunting. 1 2 3 4 5
When I am small game hunting, others see me the way I want them to see me. 1 A 5
I don’t really know much about small game hunting. 1 2 3 4 5
Small game hunting interests me. 1 A 5
I have acquired equipment that I would not use if I quit small game hunting. 1 2 3 4 5
You can tell a lot about a person when you see them small game hunting. 1 A 5
When I am small game hunting I can really be myself. 1 2 3 4 5
I enjoy discussing small game hunting with my friends. 1 Y 3 5
The decision to go small game hunting is not entirely my own. 1 2 3 4 5
For me to change my preference from small game hunting to another leisure activity 1 y 3 5

would require major rethinking.
I find a lot of my life organized around small game-hunting activities.
Even if close friends recommended another recreational activity, I would not change

._.
)
w
~
W

my preference from small game hunting. ! » 3 >
Small game hunting is important to me. 1 2 3 4 5
I have close friendships that are based on a common interest in small game hunting. 1 A 5
Compared to other small game hunters, I own a lot of small game-hunting equipment. 1 2 3 4 5

Q24. How many years have you hunted small game in the farmland area of Minnesota?

YEARS

Q25. How often do you Not at Seldom  Occasionally Frequently Always
hunt with... all

A dog 1 2
Children under 12 1 2

Thanks for your help! Please return your survey in the enclosed, self-
addressed, stamped envelope.
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Executive Summary

The purpose of this study was to help identify appropriate message points for information and education
programs addressing restriction of lead shot. The specific objective was to develop and test the
effectiveness of targeted messages in changing attitudes, beliefs, and behaviors concerning restrictions on
the use of toxic shot.

A random sample of 4,800 resident small game hunters was drawn from the Minnesota Department of
Natural Resources (DNR) electronic licensing system. The sample was divided into a sample of 1,200 for
a control group and 400 for each of nine treatment groups. Individuals in the sample received an 8-page
self-administered survey with the control or treatment communication on the cover page. The
questionnaire addressed the following topics:

message quality,

narrative versus factual nature of the message,

message involvement,

evaluation of the message,

likelihood of supporting a ban on lead shot in the Minnesota farmland zone,

agreement with message recommendations, outcome involvement, and behavioral intentions,
importance of values associated with conformity and freedom, and

background hunting small game.

A total of 2,127 surveys were returned before the cut-off date for response, resulting in an overall
response rate of 45.4%. An additional 184 surveys were returned after the cut-off date for a total response
rate of 49.4%.

Respondent Characteristics

The average age of respondents was 46 years. On average, respondents had been hunting for small game
for 33.5 years. Nearly all of the respondents (97.1%) had hunted for small game in Minnesota during the
past 5 years. About three-fourths (75.4%) of respondents had hunted for small game in the farmland zone
in the past 5 years. About 60% of respondents used non-lead shot at least some of the time, compared to
about 40% of respondents who always used lead shot to hunt small game. There were no statistically
significant differences among the control and treatment groups in age, number of years hunting small
game, participation in small game hunting in recent years, or use of lead shot.

Messages

Based on a review of the literature on persuasive messaging, we developed one control and nine treatment
messages. Messages included a: (a) control message, (b) basic factual message, (c¢) basic factual message
with declarative statement from the Minnesota Department of Natural Resources, (d) basic factual
message with concession question, (e) basic factual message with a qualifier statement, (f) basic factual
message with value-expressive component, (g) basic factual message with social-adjustive component
with aligned norms, (h) basic factual message with social-adjustive component with non-aligned norms,
(1) basic factual message adapted to third-person narrative, and (j) basic factual message adapted to first-
person narrative. The control message was as follows:
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Nationwide there is concern about the effects of using lead shot while hunting small game. Although lead is the
primary component of shot and has been used for a couple of centuries, there are environmental concerns associated
with its continued use. The use of lead shot for waterfowl hunting has been banned nationwide since 1991.

The Minnesota Department of Natural Resources is examining the issue of further restricting the use of lead shot in the
state. Some other states are also examining this issue and some have already taken action. One recommendation of an
advisory committee to the DNR is to phase out the use of lead shot for all small game species in the farmland zone on
all public and private lands.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now
been largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in
central and northern Minnesota.)

The basic factual message was as follows:

Twenty six states have begun regulating the use of lead shot beyond existing restrictions for waterfowl hunting.

Lead is a toxin that can kill humans and wildlife when it is eaten. Recent news reports have described concerns related
to lead in children’s toys and discussed how doves, loons, and trumpeter swans have died from lead poisoning.

A regulation banning lead shot will protect wildlife and support a healthy environment. Banning lead shot will improve
the image of hunters, safeguard hunting opportunities, and preserve our hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now
been largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in
central and northern Minnesota.)

The message with the DNR declarative statement substituted the statement “The Minnesota Department
of Natural Resources would like your support of a ban on toxic lead shot in Minnesota’s farmland zone”
for “Support a ban on toxic lead shot in Minnesota’s farmland zone.” The message with the concession
question included the question Why would you oppose regulations banning the use of toxic shot?”” instead
of a declarative statement. The message with a qualifier added the phrase “although it means additional
government regulation,” at the beginning of the second paragraph. The value expressive message added
two sentences to the beginning of the second paragraph. They were: “You love nature and the outdoors
and value your hunting heritage. You want future generations to enjoy hunting and outdoor experiences
like you do now.” The social-adjustive, norms aligned message added the sentence “You know that a
growing number of hunters have voluntarily switched from lead to non-toxic shot and that sportsmen’s
groups like Ducks Unlimited support the use of non-toxic shot.” The social-adjustive, with non-aligned
norms message added the sentence: “You know that many hunters are still using lead shot even though
sportsmen’s groups like Ducks Unlimited support the use of non-toxic shot.”

In addition to these messages, we constructed two narrative-style messages. The third-person narrative
message was as follows:

Joe is listening to the radio on his way out to hunt pheasants. He hears a story about how 26 states have begun
regulating the use of lead shot beyond existing restrictions for waterfowl hunting.

Joe knows that lead is a toxin that can kill humans and wildlife when it is eaten. Indeed, he has heard recent news
reports about concerns related to lead in children’s toys and about doves, loons, and trumpeter swans dying from lead
poisoning.

He supports a regulation banning lead shot because he cares about wildlife and a healthy environment, and because he
knows that banning lead shot will improve the image of hunters, safeguard hunting opportunities, and preserve our

hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.
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(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now
been largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in
central and northern Minnesota.)

The final treatment adapted the third-person narrative to first person by substituting ‘you’ for ‘Joe’
throughout the message.

Message Quality

Respondents agreed slightly that all messages, including the control message, were believable,
convincing, compelling, logical, and conveyed in a straightforward way. Respondents disagreed slightly
that the reasoning in the messages was unsound. Compared to all of the treatment messages, the control
message was rated significantly less believable, convincing, compelling, logical and using more reasoning
that was more unsound. Using a scale of message quality, which included whether the message was
believable, convincing, compelling, and logical, we found that the control message had significantly
lower message quality, while the basic factual, aligned social-adjustive message, non-aligned social-
adjustive message, and first-person narrative message had higher message quality (Figure S-1).

Figure S-1: Message quality by treatment.

7 O Control
B Basic
@ Basic + DNR

6 O Basic +?

a b ab ab gb ab b b ab b B Basic + qualified

5 W Basic +values
B Basic +norms, aligned

4 +— | OBasic +norms, not aligned
B Basic in 3rd person narrative
OBasic in 1st person narrative

3 +— —

2 +— —

1

Notes:  1=extremely low evaluation, 7=extremely high evaluation
F=3.906, p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

Message Type

Respondents agreed slightly that all treatment messages were (a) persuasive, (b) conversational, (c) fact-
oriented, (d) dramatic, and (e) telling a story. The control message was rated significantly less persuasive,
conversational, fact-oriented, dramatic, and ‘telling a story.” Based on research conducted by Polyorat
(2007), we constructed a scale to test the narrative manipulation of the messages, which included whether
the message was dramatic, and ‘telling a story’ (r = 0.490). The control message was perceived as having
significantly lower narrative quality compared to all treatment messages (Figure S-2), but we found no
difference between factual and narrative treatment messages in perception of narrative quality.
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Figure S-2: Perceived narrative quality of message by treatment

7 O Control
B Basic
@ Basic + DNR

6 O Basic +?

b b b b b b @ Basic + qualified
5 b b b M Basic +values
a B Basic +norms, aligned

4 - O Basic +norms, not aligned
B Basic in 3rd person narrative
OBasicin 1st person narrative

3 I

2 4 I

1 A

Notes:  1=non-narrative, 7=extremely narrative
F=16.277, p<0.001
Letters a, ab, b indicate significant differences in SNK post-hoc test.

Message Involvement

Five questions were asked to evaluate respondents’ involvement with the messages. Respondents agreed

slightly that all messages were (a) conveyed clearly, (b) easy to understand, (c) interesting, (d) involving,
and (e) credible. The control message was perceived as having significantly lower message involvement

compared to all treatment messages. The basic factual message, two social-adjustive treatment messages,
and the first-person narrative message were rated to have greater message involvement (Figure S-3).

Figure S-3: Message involvement by treatment

7
O Control
° boab b b ab b # Basie
ab ab B Basic + DNR
5 4 O Basic +?
B Basic + qualified
41 I~ | | ®Basic +values
B Basic + norms, aligned
31 |~ | | O Basic +norms, not aligned
B Basic in 3rd person narrative
21 || | @Basicin 1st person narrative
1

Notes:  1=non-narrative, 7=extremely narrative
F=5.055, p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

Message Evaluation

Six questions were asked to measure respondents’ evaluation of a ban on lead shot in the farmland zone
of Minnesota. On average, respondents agreed just slightly that a ban was: (a) beneficial, (b) good, (c)
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wise, (d) worthwhile, (e) appealing, and (f) important. Respondents who received the control message felt
that a ban would be less beneficial, good, wise, worthwhile, appealing and important. Using a scale of six
evaluation items, we found that respondents who received the control message had a lower evaluation of a
ban compared to respondents who received the treatment messages. Respondents who received the basic
factual message, the two normative treatment messages, and the two narrative messages rated a ban more
positively (Figure S-4).

Figure S-4: Message evaluation by treatment.

7 O Control
B Basic
@ Basic + DNR
6 O Basic +?
b B Basic +qualified
5 M Basic +values
a B Basic +norms, aligned
4 +— | OBasic +norms, not aligned
B Basic in 3rd person narrative
OBasicin 1st person narrative
34— -
2 1+ -
1

Notes:  1=extremely low evaluation, 7=extremely high evaluation
F=4.412, p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

Agreement With Message Recommendations, Outcome Involvement, Behavioral Intentions

We constructed three scales to measure overall agreement with message recommendations, outcome
involvement, and behavioral intentions. We found that respondents who received the control message
agreed less with the message recommendations, while respondents who received the basic factual and
first-person narrative messages agreed more (Figure S-5). We found no significant differences among the
control and treatment groups in outcome involvement (Figure S-6). Respondents who received the basic
factual, non-aligned social-adjustive, and first-person narrative messages reported stronger intentions to
support a ban on lead shot in the farmland zone, while those who received the control message reported
weaker intentions, compared to other treatment groups (Figure S-7).
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Figure S-5: Agreement with message recommendations by treatment.

7 O Control
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B Basic + DNR

6 O Basic +?
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4 - OBasic +norms, not aligned
B Basic in 3rd person narrative

3 O Basic in 1st person narrative

2 P —

1

Notes:  1=extremely low evaluation, 7=extremely high evaluation
F=4.112, p<0.001, n=0.132
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

Figure S-6: Outcome involvement by treatment.

7 O Control
B Basic
6 BBasic + DNR
a a a a a a a a a a .
OBasic +?
5
OBasic + qualified
4 +— 1 B Basic + values
B Basic + norms, aligned
3 4+ -
OBasic + norms, not aligned
2 L | B Basic in 3rd person narrative
OBasic in 1st person narrative
1

Notes:  1=extremely low evaluation, 7=extremely high evaluation
F=0.574, n.s., n=0.050
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Figure S-7: Behavioral intentions by treatment.

7 O Control
B Basic
B Basic + DNR
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B Basic in 3rd person narrative
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2 +— -
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Notes:  1=extremely low evaluation, 7=extremely high evaluation
F=2.691, p<0.01, n=0.107
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

Values

Survey recipients were asked to respond to nine items derived from Hullett and Boster (2001) addressing
values related to conformity and self direction. We found no significant differences among the control and
treatment groups in the importance of conformity (Figure S-8) or self-direction (Figure S-9) values.
Unlike Hullett and Boster (2001), we did not find significant relationships between self-direction values
and message quality for the values-expressive message, nor conformity values and message quality for
the social adjustive message with norms aligned. We found significant positive relationships between
both self-direction values (r = 0.234**) and conformity values (r = 0.262**) with the message quality for
the social adjustive messages with non-aligned norms.

Figure S-8: Importance of conformity value by treatment.

7 O Control
a B Basic
6 1T — || @ Basic + DNR
51 || O Basic +?
B Basic + qualified
4 1 — | @ Basic + values
B Basic + norms, aligned
31 | ||oBasic + norms, not aligned
o 1| | _||®Basicin 3rd person narrative
O Basic in 1st person narrative
1

Notes:  1=extremely low evaluation, 7=extremely high evaluation
F=0.795, n.s., n=0.059
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Figure S-9: Importance of self-direction value by treatment.
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a a B Basic
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Notes:  I=extremely low evaluation, 7=extremely high evaluation
F=0.437, n.s., n=0.043

Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

Modeling the Effectiveness of Communications on Support for a ban on Lead Shot in Minnesota’s
Farmland Zone

Based on the research of Hullett and Bolster (2003) and Polyorat (2007), we examined the factors
associated with persuasive messages that may relate to support for a ban on lead shot in the Minnesota
farmland zone. We found that message quality (r = 0.758**%*), perception of the narrative quality of the
message (r = 0.334*%**) message involvement (r = 0.598***), product evaluation (r = 0.875%**),
agreement with message recommendations (r = 0.923***), conformity values (r = 0.070**), and self-
direction values (r = 0.069**) were positively correlated with our scaled measure of intention to support a
ban on lead shot in the Minnesota farmland zone. Outcome involvement (r = -0.147***), years hunting
small game (r = -0.126***), age (r = -0.074**), and increased use of lead shot for hunting small game (r =
-0.470***) were negatively correlated with intent to support a ban. Respondents who had hunted for
small game in the Minnesota farmland zone in the past 5 years were significantly less likely to support a
ban (X = 4.143) than those who had not hunted in the area in the past 5 years (X = 4.741) (F=36.47%**,
n=0.131).

We conducted mediation analyses to examine the relationships first among (a) message quality, (b)
agreement with message recommendations, and (c) intention to support a ban, then among (a) message
type, (b) message involvement, and (c) message evaluation. We followed Baron and Kenny’s (1986)
recommendations for mediation analysis, which involved computing a series of three models. Agreement
with message recommendations partially mediated the relationship between message quality and
behavioral intentions (Figure S-10).
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Figure S-10: Mediation Analysis of Message Quality, Agreement With Message Recommentations,
and Behavioral Intentions to Support a Ban on Lead Shot in the Farmland Zone.
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Message involvement partially mediated the relationship between message type (i.e. perception of
narrative nature of the message) and product evaluation (Figure S-11).

Figure S-11: Mediation Analysis of Message Type, Message Involvement, and Message Evaluation.
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Conclusions

Our results suggest that persuasive messages may increase support for a ban on lead shot in Minnesota’s
farmland zone. Compared to respondents who received the control message, respondents who received
treatment messages reported more positive attitudes about, higher evaluations of, and stronger support for
a possible ban on lead shot. Results suggest that basic factual, first-person narrative, and social-adjustive
messages mentioning Ducks Unlimited may be more persuasive than messages that use: (a) declarative
statements from the Minnesota Department of Natural Resources, (b) concession questions, (c) qualifiers
(i.e. counterarguments), (d) value-expressive messages about hunting heritage, or (e) third-person
narrative.
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Introduction

Study Purpose and Objectives

In a recent report to the Minnesota Department of Natural Resources, the Nontoxic Shot Advisory
Committee (NSAC) agreed that further restrictions on the use of lead shot are inevitable at some future
time. While no consensus on specific regulations was reached, the NSAC did agree that more restrictive
regulations on the use of lead shot in shotgun hunting are warranted. Five viable options were identified
as deeming further consideration. Currently, there is potential legislation that would restrict the use of
lead shot on public and/or private land in the farmland/prairie zone of Minnesota in the next few years.

The NSAC recognized that for more restrictive regulations to be implemented successfully, the impacted
public must be well-informed and accepting of such regulations. The purpose of this study was to
provide information about small game hunter perceptions and knowledge of using toxic/non-toxic shot
and help identify appropriate message points for information and education programs addressing the issue
of restricting the use of lead shot. Specific objectives of this study were to:

Identify levels of use of lead and non-toxic shot in the farmland zone by small game hunters;
Identify attitudes toward restrictions on toxic shot;

Identify support/opposition for restrictions on the use of toxic shot;

Identify the key beliefs affecting attitudes toward restrictions on toxic shot;

Identify the influence of conservation/stewardship values in shaping attitudes and beliefs about
restricting the use of toxic shot;

6. Develop and test the effectiveness of targeted messages in changing attitude, beliefs, and
behaviors concerning restrictions on the use of toxic shot.

M

These appendices relate to the sixth objective.

Methods

Treatments

Based on a review of the literature on persuasive messaging, we developed one control and nine treatment
messages (Appendix B). Previous research suggested that more persuasive messages might include those
that: (a) were validated by a respected source, (b) used aligned descriptive and injunctive norms, (c¢) used
narrative messages rather than statistical or factual ones, (d) used qualifiers when message recipients were
predisposed to counter-argue a claim, (e) expressed personal values, or (f) activated social and/or personal
norms (Areni, 2003; Cialdini, 2003; Eisend, 2007; Hullett & Boster, 2001; Paracchio & Meyers-Levy,
1997; Pechmann, 1990; Polyorat, et al., 2007; Weber et al., 2006). Therefore, we developed messages
including: (a) control message, (b) basic factual message, (c) basic factual message with declarative
statement from the Minnesota Department of Natural Resources, (d) basic factual message with
concession question, (¢) basic factual message with a qualifier statement, (f) value-expressive message,
(g) social-adjustive message with aligned norms, (h) social-adjustive message with non-aligned norms, (i)
third-person narrative message, and (j) first-person narrative message.

Sampling

The population of interest in this study included all Minnesota residents who hunt small game. The
sampling frame used to draw the study sample was the Minnesota Department of Natural Resource’s
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(DNR) Electronic Licensing System (ELS). A random sample of Minnesota resident small game hunters
in the ELS was drawn. The initial study sample included 4,800 individuals. The sample was divided into
a control group and nine treatment groups. The control communication and survey was mailed to 1,200
people and each of the nine treatment communications with surveys was distributed to 400 people. The
target sample size was n = 300 for the control and n = 100 for each of the treatments. (n = 1,200 overall).

Data Collection

Data were collected using a mail-back survey generally following a process outlined by Dillman (2000).
We constructed a relatively straightforward questionnaire and created personalized cover letters
describing the purpose of the study. Potential study respondents were contacted once in January 2008.
Business-reply envelopes were included in the mailing. We made only one contact with potential
respondents to minimize the influence of outside information and dosage effects to the persuasive
messages on reported attitudes.

Survey Instrument

The data collection instrument was an 8-page self-administered survey with the control or treatment
communication on the cover page, 5 pages of questions, a page for comments, and contact information on
the back cover (Appendix C). The questionnaire addressed the following topics:

Message quality,

Narrative versus factual nature of the message,

Message involvement,

Evaluation of the message,

Likelihood of supporting a ban on lead shot in the Minnesota farmland zone,

Agreement with message recommendations, outcome involvement, and behavioral intentions,
Importance of values associated with conformity and freedom, and

Background hunting small game.

Data Entry and Analysis

Data were keypunched and the data were analyzed on a PC using the Statistical Program for the Social
Sciences (SPSS for Windows 15.0). We computed basic descriptive statistics and frequencies for the
overall results and by treatment. Treatments were compared using one-way analysis of variance and
cross-tabulations.

Several statistics presented in the report are used to show the association between variables. Pearson
product moment correlations are used to show the linear relationship between two measured (interval-
level) variables. Pearson correlations range from -1.0 (perfect negative association) to 1.0 (perfect
positive association), with 0 indicating no linear association (Norusis, 2002). The chi-square statistic is
used to test whether two categorical variables are independent. The chi-square statistic is not a good
measure of association (Norusis, 2002), so the Cramer’s V statistic is provided to show the strength of the
relationship. Values for Cramer’s V range from 0.0 (no association) to 1.0 (perfect association) (Norusis,
2002). Analysis of variance (ANOVA) is used to test hypotheses about differences in two or more
population means (Norusis, 2002). In this report ANOVA is used to compare: (a) the means of measured
(interval-level) variables based on one multiple-category (polytomous) variable, or (b) the means of
multiple interval-level variables. ANOVA produces the F ratio. Large values for the F ratio indicate that
the sample means vary more than you would expect (Norusis, 2002). The Games-Howell post-hoc test is
used associated with ANOVA to compare multiple means. Toothaker (1993) recommends using the
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Games-Howell post-hoc test over other tests for the situation of unequal (or equal) sample sizes and
unequal or unknown variances. The correlation ratio (eta) is calculated for one-way ANOVA calculations
in this report, to indicate the strength of the relationship. Like the Cramer’s V statistic, eta (1) ranges from
0.0 (no association) to 1.0 (perfect association) (Norusis, 2002).

Scales of multiple items (i.e. questions) were included in the survey to measure constructs like message
involvement. The reliability of items that make up a scale indicates the extent to which the scale yields
consistent results over repeated observations (Eagly and Chaiken, 1993). Other ways of thinking about the
reliability of a measure are: (a) “the extent to which it is free from random error” (Eagly and Chaiken,
1993, p. 64), or (b) “how well scores on the measuring instrument correlate with themselves” (Eagly and
Chaiken, 1993, p. 64). We use Cronbach’s alpha () to report the reliability of the scales in this report.

Survey Response Rate

Of the 4,800 questionnaires mailed, 106 were undeliverable, one was sent to a deceased person, and 12
were sent to people who had moved out of the state. Of the 4,694 remaining surveys, a total of 2,127 were
returned before the cut-off date for response, resulting in an overall response rate of 45.4%. An additional
184 surveys were returned after the cut-off date for a total response rate of 49.4%. Surveys were collected
through March 28, 2008. Response rates for the different treatments are summarized in Table I-1.

Table I-1: Response rates by treatment

Initial valid Number of Response Number of Total Total
Number full P late surveys | response rate
sample . . sample rate
. invalid . surveys o surveys returned %
size size %
returned returned

Control 1,200 30 1,170 541 46.2% 45 586 50.1%
Treatment 1 400 13 387 163 421% 18 181 46.8%
Treatment 2 400 12 388 186 47.9% 15 201 51.8%
Treatment 3 400 11 389 170 43.7% 13 183 47.0%
Treatment 4 400 10 390 168 431% 17 185 47.4%
Treatment 5 400 5 395 183 46.3% 13 196 49.6%
Treatment 6 400 9 391 204 52.2% 20 224 57.3%
Treatment 7 400 5 395 168 42.5% 11 179 45.3%
Treatment 8 400 10 390 175 44.9% 15 190 48.7%
Treatment 9 400 14 386 169 43.8% 17 186 48.2%
Total 4,800 119 4,681 2,127 45.4% 184 2,311 49.4%
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Appendix B: Tables of Survey Results
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Section 1: Message Quality

Respondents agreed slightly that all messages, including the control message, were (a) believable (Table
1-1), (b) convincing (Table 1-2), (c) compelling (Table 1-3), (d) logical (Table 1-4), and (e) conveyed in a
straightforward way (Table 1-6). Respondents disagreed slightly that the reasoning in the messages was
unsound (Table 1-5). There were significant differences in the mean rating of message quality for all
items. Through post-hoc analysis, we found that the control message was rated significantly less
believable, convincing, compelling, logical and using reasoning that was more unsound.

Based on research conducted by Hullett & Bolster (2003), we constructed a scale of message quality,
which included whether the message was believable, convincing, compelling, and logical (o = 0.941).
Using this scale we found that the control message had significantly lower message quality, while the
basic factual, aligned social-adjustive message, non-aligned social-adjustive message, and first-person
narrative message had higher message quality.
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Table 1-1: The message is believable.

N Ex_tremely _Quite S_Iightly Neutral Slightly | Quite | Extremel Mean
disagree | disagree | disagree agree | agree y agree
Control 518 7.7% 9.1% 8.7% 13.5% 18.0% | 32.2% 10.8% 4.65
Basic 158 5.1% 5.7% 7.6% 7.0% 19.0% | 40.5% 15.2% 5.11ab
DNR declaration 180 7.2% 8.3% 6.1% 10.0% 18.3% | 36.1% 13.9% 4.88ab
Concession question| 159 2.5% 9.4% 9.4% 8.2% 15.1% | 38.4% 17.0% 5.07ab
Qualifier 161 6.8% 9.3% 6.2% 6.2% 15.5% | 39.8% 16.1% 4.98eb
Value expressive 177 10.7% 7.9% 7.9% 6.8% 19.2% | 33.9% 13.6% 47220
Isl(‘)’l‘fl‘;‘; Zﬂgﬁge I LY 5.6% 71% 6.6% 86% | 157% | 401% | 16.2% 50720
Social adjustive = | 4oy | 549, 4.3% 55% | 129% | 202% | 39.3% | 14.7% 5.200
norms not aligned
3" person narrative | 170 5.9% 5.3% 6.5% 9.4% 19.4% | 41.8% 11.8% 5.04ab
1* person narrative | 165 4.8% 8.5% 7.9% 9.1% 13.9% | 38.8% 17.0% 5.03a
X=59.298 n.s.; Cramer's \/ = 0.069 F;zgﬁ 1

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 1-2: The message is convincing.

N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean

disagree | disagree | disagree agree | agree agree
Control 513 7.4% 11.5% 11.9% 20.1% 191% | 22.2% 7.8% 4.302
Basic 158 7.0% 6.3% 8.9% 11.4% 21.5% 32.9% 12.0% 4.81b
DNR declaration 177 9.0% 7.9% 9.0% 14.7% 18.6% | 27.7% 13.0% 4.61ab
Concession question| 159 5.7% 8.2% 8.8% 12.6% 214% | 31.4% 11.9% 4,782
Qualifier 161 8.7% 6.2% 9.9% 9.3% 18.0% | 36.6% 11.2% 4.762b
Value expressive 177 9.6% 10.2% 8.5% 12.4% 175% | 30.5% 11.3% 4.55%
Egﬁ;‘; zﬂjgrfge ] 1% 5.6% 8.7% 46% 16.8% | 158% | 36.2% | 12.2% 4,860
Social adjustive = | g5 | 55y, 3.7% 92% | 17.2% | 282% | 30.7% | 86% 4910
norms not aligned
3" person narrative | 168 5.4% 4.8% 11.9% 15.5% 232% | 28.6% 10.7% 4,752
1* person narrative | 164 4.3% 11.0% 4.3% 11.0% 26.8% | 31.1% 11.6% 4.850
¥2=96.389***; Cramer's V = 0.089 F:igzﬁs 1

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Table 1-3: I find the message to be compelling.

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree | agree agree
Control 510 9.4% 10.8% 9.6% 30.4% 17.5% | 14.9% 7.5% 4.102
Basic 154 7.8% 7.8% 6.5% 24.0% 22.7% | 18.8% 12.3% 4.52¢b
DNR declaration 178 7.9% 7.3% 8.4% 23.6% 21.9% | 20.2% 10.7% 4.48ab
Concession question| 160 5.0% 13.1% 7.5% 25.0% 18.8% | 23.1% 7.5% 4.39b
Qualifier 160 9.4% 6.9% 11.9% 18.8% 18.1% | 23.8% 11.3% 4462
Value expressive 177 10.2% 10.7% 7.3% 23.7% 209% | 18.1% 9.0% 4,252
Isl(‘)’l‘fl‘;‘; Zﬂgﬁge T 196 | 56% 10.2% 71% | 260% | 19.9% | 219% |  92% 4472
Isl(‘)’fg; ?1gj‘[uzisfilg§e:1 160 |  3.8% 7.5% 88% | 244% | 275% | 213% |  69% 4.56°
3" person narrative | 169 71% 7.7% 11.2% 25.4% 195% | 21.9% 7.1% 4,37
1* person narrative | 164 7.9% 7.9% 7.3% 22.0% 201% | 25.6% 9.1% 4.52ab
F=2.249*
2= . ! =
¥2=59.362 n.s.; Cramer's V =0.070 1=0.100
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 1-4: The message seems logical.
N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree | agree agree
Control 509 9.0% 10.6% 8.1% 12.8% 22.0% | 26.7% 10.8% 4.51a
Basic 156 71% 5.1% 6.4% 7.7% 154% | 34.6% 23.7% 5.18ab
DNR declaration 175 8.0% 5.1% 6.9% 13.1% 20.0% | 31.4% 15.4% 4,882
Concession question| 158 3.2% 7.6% 8.9% 5.1% 222% | 38.0% 15.2% 5.10°
Qualifier 160 10.0% 6.3% 6.9% 6.9% 20.6% | 29.4% 20.0% 4.90
Value expressive 174 8.6% 8.0% 8.6% 9.2% 201% | 28.7% 16.7% 4772
Egﬁ;‘; zﬂjgrfge T 19% | 61% 6.1% 7% | 102% | 158% | 337% | 20.9% 5.080
ngrfsl i‘i{u;ﬁlgse; 161 1.2% 5.0% 8.1% 124% | 174% | 37.9% |  18.0% 5.25b
3" person narrative | 167 7.2% 5.4% 6.6% 12.0% 21.0% | 34.1% 13.8% 49220
1¥ person narrative | 164 4.3% 6.7% 6.7% 12.8% 15.9% | 36.0% 17.7% 5.080
F=4.658**
2= k. sV =
x?=83.825"*; Cramer’s V = 0.083 ~0.143
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Table 1-5: The reasoning used in the message was unsound.

N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree | agree agree
Control 514 8.8% 19.3% 15.8% 26.8% 1M1.7% | 11.3% 6.4% 3.73
Basic 157 12.7% 28.7% 15.3% 16.6% 11.5% 9.6% 5.7% 3.37a
DNR declaration 175 10.3% 20.6% 13.7% 24.6% 12.0% | 10.3% 8.6% 3.73:b
Concession question| 160 7.5% 31.3% 14.4% 20.0% 125% | 11.9% 2.5% 3.44ab
Qualifier 161 11.2% 26.1% 12.4% 24.2% 8.1% 11.2% 6.8% 3.53e
Value expressive 176 12.5% 22.7% 10.2% 22.7% 12.5% | 13.1% 6.3% 3.64ab
Isl(‘)’l‘fl‘;‘; Zﬂgﬁge ~ ] 193 8.3% 26.4% 145% | 187% | 11.9% | 145% |  5.7% 3.66%
Social adjustive = | ¢, 9.3% 28.0% 186% | 230% | 8.7% | 8.1% 4.3% 3.35%
norms not aligned
3" person narrative | 168 12.5% 25.6% 15.5% 20.8% 7.7% 9.5% 8.3% 3.48ab
1* person narrative | 166 11.4% 31.3% 13.3% 22.3% 11.4% 6.0% 4.2% 3.26b
F=2.041*
2= . ! =
¥2=58.702 n.s.; Cramer’s V = 0.069 1=0.095
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 1-6: The message conveyed the key information in a straightforward way.
N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
disagree | disagree | disagree agree | agree agree
Control 514 5.8% 8.4% 8.9% 17.1% 20.6% | 30.2% 8.9% 4,652
Basic 160 5.0% 5.6% 7.5% 10.6% 16.3% | 37.5% 17.5% 5.102b
DNR declaration 176 7.4% 3.4% 8.0% 14.8% 16.5% | 36.9% 13.1% 4,93
Concession question| 160 3.1% 7.5% 5.6% 13.1% 21.3% | 38.8% 10.6% 5.01ab
Qualifier 159 2.5% 7.5% 8.8% 13.8% 13.8% | 40.3% 13.2% 5.03eb
Value expressive 177 7.9% 5.6% 9.0% 13.6% 186% | 31.1% 14.1% 4792
rslgfg; iﬁﬁéﬁve T | 4% 7.1% 86% | 117% | 152% | 39.1% | 14.2% 5,012
Social adjustive = | 165 | 4 gy, 8.0% 6.8% | 142% | 235% | 333% | 12.3% 4,992
norms not aligned
3" person narrative | 168 8.3% 6.5% 10.1% 14.3% 17.3% | 33.9% 9.5% 46520
1* person narrative | 165 6.7% 6.1% 9.1% 10.3% 17.0% | 38.8% 12.1% 4,902
F=2.282*
2= . ! =
X?=59.671 n.s.; Cramer's V =0.070 ~0.100

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001

Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Section 1: Message Quality

Figure 1-1: Scaled message quality by treatment.

7 O Control

B Basic

B Basic + DNR
6 O Basic +?

b . .
b ab b b B Basic + qualified
ab ab

5 a ab_ab H Basic +values

B Basic + norms, aligned
4 | O Basic + norms, not aligned

B Basic in 3rd person narrative
3 O Basic in 1st person narrative
2 I
1

Notes: 1=extremely low evaluation, 7=extremely high evaluation
F=3.906, p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Section 2: Factual Versus Narrative Communication

Respondents agreed slightly that all treatment messages were (a) persuasive (Table 2-1), (b)
conversational (Table 2-2), (c) fact-oriented (Table 2-3), (d) dramatic (Table 2-4), and (e) telling a story
(Table 2-5). There were significant differences in the mean rating of narrative quality for all items.
Through post-hoc analysis, we found that the control message was rated significantly less persuasive,
conversational, fact-oriented, dramatic, and ‘telling a story.’

Based on research conducted by Polyorat (2007), we constructed a scale to test the narrative manipulation
of the messages, which included whether the message was dramatic, and ‘telling a story.” Using this scale
(r=0.490), we found that the control message was perceived as having significantly lower narrative
quality compared to all treatment messages. Unlike Polyorat (2007), there was no difference in our factual
versus narrative messages in perception of narrative quality.
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Section 2: Factual VVersus Narrative Communication

Table 2-1: The message is NOT PERSUASIVE...PERSUASIVE

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 517 9.1% 14.3% 9.7% 24.0% 253% | 14.3% 3.3% 3.982
Basic 157 4.5% 7.0% 5.7% 11.5% 35.0% | 29.9% 6.4% 4810
DNR declaration 181 9.4% 8.3% 9.9% 11.6% 265% | 29.3% 5.0% 4.45p
Concession question| 160 3.8% 10.0% 7.5% 13.1% 30.6% | 30.0% 5.0% 4.67°
Qualifier 161 6.8% 6.8% 8.7% 8.7% 36.6% | 24.2% 8.1% 4.66b
Value expressive 177 9.0% 9.6% 7.9% 17.5% 254% | 23.2% 7.3% 4.4020
Isl(‘)’frfi Zﬁgge T l195 ) 46% 67% | 103% | 97% | 32.3% | 27.7% 8.7% 4760
rslgf;‘; flgjt“;l?g;e; 162 | 3.1% 62% | 13.0% | 105% | 358% | 27.2% 4.3% 4,69
3" person narrative | 172 5.2% 8.1% 10.5% 14.5% 30.8% | 26.7% 4.1% 4.54b
1* person narrative | 168 3.0% 6.5% 11.3% 10.7% 29.8% | 31.5% 7.1% 4810
\?=149.226**; Cramer’s V = 0.270 ingﬁn
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 2-2: The message is NOT CONVERSATIONAL...CONVERSATIONAL
N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 515 4.9% 8.2% 9.5% 17.7% 241% | 27.4% 8.3% 463
Basic 158 4.4% 3.2% 7.0% 13.9% 259% | 29.1% 16.5% 5.07
DNR declaration 182 3.3% 7.1% 8.8% 14.8% 209% | 30.2% 14.8% 4,93ab
Concession question| 161 1.9% 6.2% 9.9% 13.7% 329% | 28.0% 7.5% 48320
Qualifier 160 1.9% 6.3% 9.4% 16.9% 28.8% | 26.9% 10.0% 4.852b
Value expressive 176 4.0% 8.0% 8.0% 13.6% 26.7% | 26.7% 13.1% 4 84z2b
Isl(‘)’l‘fl‘;‘; Zﬁgﬁge T 196 36% 51% | 10.7% | 19.9% | 26.0% | 25.0% 9.7% 473
Isl(‘)’fg; ?1gj‘[uzisfilg§e:1 162 | 1.9% 6% | 80% | 14.8% | 358% | 265% | 12.3% 5.110
3" person narrative | 171 5.8% 3.5% 8.2% 21.6% 251% | 26.3% 9.4% 4,73
1¥ person narrative | 166 4.8% 4.2% 7.8% 15.7% 259% | 31.3% 10.2% 4.89a0
F=2.256*
2= : ! =
¥2=65.337 n.s.; Cramer's V =0.073 ~0.099

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Section 2: Factual VVersus Narrative Communication

Table 2-3: The message is NOT FACT ORIENTED...FACT ORIENTED

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 518 16.6% 13.5% 11.2% 17.4% 20.8% 15.3% 5.2% 3.792
Basic 158 8.2% 10.8% 6.3% 14.6% 19.6% | 27.8% 12.7% 4.61b
DNR declaration 182 13.2% 11.5% 7.7% 14.3% 28.0% 19.2% 6.0% 4 14ab
Concession question| 160 7.5% 106% | 11.3% 12.5% 25.6% | 24.4% 8.1% 4.44p
Qualifier 157 10.8% 12.7% 8.9% 12.7% 23.6% 21.7% 9.6% 429z
Value expressive 174 12.1% 11.5% 8.6% 7.5% 23.0% | 25.9% 11.5% 4.41b
Socialadjustive = yo5 | 740, | 128% | 128% | 122% | 209% | 255% | 8.7% 438
norms aligned
Socialadjustive = | yoq [ g7o. | 399 | 99% | 118% | 323% | 267% | 7.5% 4.66°
norms not aligned
3" person narrative | 172 8.7% 122% | 14.0% 15.7% 23.8% | 18.6% 7.0% 4178
1* person narrative | 167 6.0% 10.8% | 13.2% 18.0% 13.8% | 31.7% 6.6% 4.44b

F=6.165"*
2= Kk, g =
X?=118.766***; Cramer's V = 0.098 ~0.163

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 2-4: The message is NOT DRAMATIC...DRAMATIC

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 517 10.1% 16.4% 9.3% 41.0% 14.5% 7.2% 1.5% 3.612
Basic 157 5.7% 6.4% 6.4% 22.9% 33.8% 16.6% 8.3% 4550
DNR declaration 181 4.4% 6.1% 8.8% 28.2% 28.7% | 17.7% 6.1% 4.48
Concession question | 161 4.3% 2.5% 8.7% 26.7% 29.2% | 20.5% 8.1% 4.68°
Qualifier 160 3.8% 2.5% 8.8% 34.4% 30.0% | 13.8% 6.9% 4.53
Value expressive 174 1.7% 9.2% 5.7% 29.3% 241% | 20.1% 9.8% 4,640
Isl(‘)’l‘fl‘;‘; Zﬁgﬁge T 1198 ) 35% | 106% | 9.1% | 323% | 237% | 141% |  66% 4310
Socialadjustive = | yoq | 450 | 50% | 62% | 36.0% | 323% | 13.0% |  6.2% 4570
norms not aligned
3" person narrative | 171 2.9% 8.8% 13.5% 33.9% 24.6% 9.4% 7.0% 4.25
1¥ person narrative | 168 3.0% 5.4% 8.9% 20.8% 321% | 22.0% 7.7% 4.71°

F=19.668***
2= Fkk . J =
X2=234.345***, Cramer's V = 0.138 ~0.283

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Section 2: Factual VVersus Narrative Communication

Table 2-5: The message is NOT TELLING A STORY...TELLING A STORY

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 519 11.0% 15.4% 10.8% 27.6% 23.7% 9.2% 2.3% 3.752
Basic 158 8.2% 7.0% 8.9% 24.1% 28.5% 16.5% 7.0% 4.35b
DNR declaration 183 8.7% 9.8% 7.7% 22.4% 25.7% 20.2% 5.5% 4,290
Concession question| 161 6.8% 9.3% 8.1% 23.0% 255% | 21.1% 6.2% 4.39
Qualifier 159 5.0% 11.9% 7.5% 26.4% 27.0% 14.5% 7.5% 4.32b
Value expressive 176 8.0% 9.1% 8.5% 25.0% 26.7% 17.6% 51% 4.27°
Socialadjustive =} 4o | geo | 129 | 107% | 240% | 21.9% | 17.9% 7.7% 4.28
norms aligned
Social adjustive = | 4oy | 45y 43% | 81% | 323% | 32.3% | 14.3% 4.3% 4440
norms not aligned
3" person narrative | 172 7.0% 4.1% 10.5% 19.8% 285% | 23.3% 7.0% 4.56°
1* person narrative | 167 3.0% 9.6% 10.8% 19.8% 281% | 21.6% 7.2% 4,54b
F=7.794***
2= ok s\ =
x?=109.031***,; Cramer's V = 0.094 ~0.182
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Figure 2-1: Scaled message narrative
7 O Control
H Basic
B Basic + DNR
6 O Basic +?
b b b b @ Basic + qualified
5 p—b b W Basi
54 asic +values
a B Basic + norms, aligned
4 | O Basic +norms, not aligned
B Basic in 3rd person narrative
3 O Basic in 1st person narrative
2 |
1

Notes: 1=non-narrative, 7=extremely narrative

F=16.277, p<0.001

Letters a, ab, b indicate significant differences in SNK post-hoc test.
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Section 3: Message Involvement

Five questions were asked to evaluate respondents’ involvement with the messages. Respondents agreed
slightly that all messages were (a) conveyed clearly (Table 3-1), (b) easy to understand (Table 3-2), (c)
interesting (Table 3-3), (d) involving (Table 3-4), and (e) credible (Table 3-5). There were significant
differences in the mean rating all items used to measure message involvement. Through post-hoc analysis,
we found that the control message was found to be conveyed less clearly, less easy to understand, less
interesting, less involving, and less credible.

Based on research conducted by Paracchio and Levy (1997) and Polyorat (2007), we constructed a scale
to test message involvement (o = 0.862). This scale included all five items. Using this scale we found
that the control message was perceived as having significantly lower message involvement compared to
all treatment messages. The basic factual message, two social-adjustive treatment messages, and the first-
person narrative message were rated to have greater message involvement.
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Table 3-1: The information in the message is: NOT CONVEYED CLEARLY...CONVEYED

CLEARLY
N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 516 6.8% 7.8% 11.2% 14.7% 24.0% | 27.9% 7.6% 4.55
Basic 157 3.8% 5.1% 6.4% 9.6% 21.7% | 35.0% 18.5% 5.19p
DNR declaration 180 6.7% 9.4% 10.0% 6.7% 18.3% | 38.9% 10.0% 4.772b
Concession question| 158 2.5% 7.6% 12.7% 11.4% 215% | 36.7% 7.6% 4 822
Qualifier 161 31% 6.2% 9.3% 10.6% 21.1% | 36.6% 13.0% 5.02
Value expressive 174 5.7% 6.9% 6.9% 13.2% 23.0% | 29.9% 14.4% 4.882
Socialadjustive = yo5 | 540, | 56% | 46% | 128% | 200% | 415% | 123% 5.15p
norms aligned
Socialadjustive = | oo | 5g0 | 25% | 57% | 145% | 233% | 421% | 8.2% 5.100
norms not aligned
3" person narrative | 173 5.8% 8.1% 8.1% 13.9% 17.3% | 38.7% 8.1% 47720
1¥ person narrative | 168 1.8% 6.5% 10.7% 8.3% 262% | 351% 11.3% 5.01
F=4.421",
2= *k . ) = )
x2=90.940**; Cramer’s V = 0.086 0139
n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 3-2: The information in the message is: DIFFICULT TO UNDERSTAND...EASY TO
UNDERSTAND
N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 516 4.3% 3.1% 8.3% 20.2% 15.9% | 35.9% 12.4% 4970
Basic 157 1.3% 3.2% 3.2% 12.1% 12.1% | 36.9% 31.2% 5.66°
DNR declaration 181 3.3% 3.3% 5.0% 12.7% 14.9% | 41.4% 19.3% 5.34ab
Concession question| 158 2.5% 4.4% 8.2% 14.6% 152% | 40.5% 14.6% 5.152
Qualifier 159 6% 3.1% 5.7% 15.7% 13.8% | 40.3% 20.8% 5.43p
Value expressive 177 1.7% 4.5% 5.1% 18.6% 124% | 35.6% 22.0% 5.31ab
Social adjustive = 4g; | g, 30% | 54% | 17.8% | 96% | 416% | 22.3% 5470
norms aligned
Social adjustive = 45, | g9, 34% | 75% | 169% | 13.1% | 400% | 18.8% 5,342
norms not aligned
3" person narrative | 173 1.7% 2.9% 5.2% 19.7% 11.0% | 42.2% 17.3% 5.31e
1¥ person narrative | 168 3.0% 4.2% 6.0% 17.3% 125% | 34.5% 22.6% 5.262
F=4.436";
2= *e ! = !
X2=77.027*; Cramer's V = 0.079 1=0.139

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Section 3: Message Involvement

Table 3-3: The information in the message is: NOT INTERESTING...INTERESTING

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 515 4.1% 6.6% 10.7% 16.9% 26.2% 26.8% 8.7% 4.70a
Basic 156 3.2% 3.2% 4.5% 12.8% 26.3% | 34.0% 16.0% 5.22
DNR declaration 181 2.8% 4.4% 9.4% 13.8% 24.9% 30.4% 14.4% 5.022b
Concession question| 158 3.8% 8.2% 4.4% 17.1% 259% | 31.6% 8.9% 4 84ab
Qualifier 159 2.5% 3.8% 6.9% 20.1% 22.0% | 32.7% 11.9% 5.01ab
Value expressive 173 2.9% 5.2% 7.5% 14.5% 28.3% | 22.5% 19.1% 5.042b
Isl(‘)’frfi ﬁjgurfgdve Tol97T ) 36% | 46% | 41% | 21.8% | 20.3% | 345% | 11.2% 499
Isl(‘)’l‘fl‘;‘; ig{“;ltigge; 161 31% | 25% | 75% | 149% | 280% | 31.7% | 124% 5,072
3" person narrative | 173 3.5% 5.2% 8.1% 20.8% 217% | 21.2% 7.5% 4.76%
1* person narrative | 167 3.0% 4.2% 8.4% 16.8% 25.7% | 29.3% 12.6% 4.9620
F=2.767**
2= : d =
¥2=66.665 n.s.; Cramer's V =0.074 0110
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 3-4: The information in the message is: NOT INVOLVING...INVOLVING
N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 515 5.6% 9.5% 9.9% 27.8% 23.3% 17.7% 6.2% 4.31a
Basic 157 3.8% 3.8% 4.5% 21.7% 29.9% 24.2% 12.1% 4.91ab
DNR declaration 182 4.9% 4.4% 7.7% 19.8% 25.3% | 28.6% 9.3% 4.79ab
Concession question| 158 4.4% 5.1% 7.6% 26.6% 234% | 27.8% 5.1% 4,63b
Qualifier 160 2.5% 4.4% 10.6% 26.3% 23.1% | 26.9% 6.3% 4.69
Value expressive 174 3.4% 5.7% 6.9% 26.4% 282% | 19.0% 10.3% 4.68°
Isl(‘)’frfi ﬁjgurfgdve Tol97 ) 30% | 36% | T6% | 274% | 249% | 269% |  6.6% 4.75%
Isl(‘)’l‘fl‘;‘; ig{“;ltigge; 159 | 1.3% | 44% | 63% | 27.0% | 302% | 226% | 8.2% 4810
3" person narrative | 172 2.9% 4.1% 8.7% 25.6% 25.0% | 27.9% 5.8% 4.73%
1* person narrative | 168 2.4% 4.2% 11.3% 20.2% 31.0% | 244% 6.5% 4,73ab
F=4.286"**;
2= % 'SV = :
X2=77.719%; Cramer's V = 0.080 ~0.136

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Table 3-5: The information in the message is: NOT CREDIBLE...CREDIBLE

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 516 10.1% 8.9% 8.9% 20.2% 22.1% 23.3% 6.6% 4.31a
Basic 158 8.9% 8.2% 5.7% 10.8% 22.2% 25.9% 18.4% 4.80ab
DNR declaration 181 9.4% 9.4% 12.7% 13.3% 20.4% 24.3% 10.5% 4 41ab
Concession question| 158 7.6% 8.2% 8.9% 20.3% 184% | 30.4% 6.3% 45020
Qualifier 160 8.1% 13.8% 8.8% 17.5% 18.8% 26.3% 6.9% 4312
Value expressive 173 11.0% 8.7% 6.9% 15.0% 16.8% 30.1% 11.6% 4 542b
Social adjustive = | yg5 | 779, 7% | 77% | 153% | 224% | 306% | 8.7% 4 p4e0
norms aligned
Social adjustive = 459 | 3¢9, 50% | 94% | 195% | 214% | 327% |  8.2% 4.81b
norms not aligned
3" person narrative | 172 11.6% 4.7% 8.7% 20.9% 20.3% | 26.7% 7.0% 4.423
1* person narrative | 167 7.8% 6.6% 12.0% 10.8% 22.8% | 26.3% 13.8% 4,68ab
F=2.362*
2= **. sV =
¥2=81.747**; Cramer's V = 0.082 0102
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Figure 3-1: Scaled message involvement
7 O Control
B Basic
B Basic + DNR
6 O Basic +?
b B Basic + qualified
5 a B Basic + values
B Basic + norms, aligned
4 I O Basic + norms, not aligned
B Basic in 3rd person narrative
3 O Basic in 1st person narrative
2 —
1

Notes: 1=non-narrative, 7=extremely narrative
F=5.055, p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Section 4: Message Evaluation

Six questions were asked to measure respondents’ evaluation of a ban on lead shot in the farmland zone
of Minnesota. On average, respondents agreed just slightly that a ban was: (a) beneficial (Table 4-1), (b)
good (Table 4-2), (c) wise (Table 4-3), (d) worthwhile (Table 4-4), (¢) appealing (Table 4-5) and (f)
important (Table 4-6). There were significant differences in the mean rating all items used to measure
message involvement. Through post-hoc analysis, we found that respondents who received the control
message felt that a ban would be less beneficial, good, wise, worthwhile, appealing and important.

We constructed a scale, including the six items described, to test the overall evaluation of a ban on lead
shot in the farmland zone (o0 = 0.977). Using this scale we found that respondents who received the
control message had a lower evaluation of a ban compared to respondents who received the treatment
messages. Respondents who received the basic factual message, the two normative treatment messages,
and the two narrative messages rated a ban more positively.
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Table 4-1: A ban on lead shot in the farmland zone of Minnesota is: HARMFUL...BENEFICIAL

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean

Control 523 6.9% 7.1% 8.4% 25.8% 16.8% 22.6% 12.4% 4.562
Basic 160 3.8% 6.3% 3.1% 16.9% 19.4% 25.6% 25.0% 5.19v
DNR declaration 183 8.2% 4.9% 7.1% 14.2% 19.7% | 26.8% 19.1% 4.89ab
Concession question| 161 6.8% 9.3% 5.0% 16.8% 19.3% | 24.2% 18.6% 4.8020
Qualifier 162 6.2% 6.8% 6.8% 16.7% 19.8% 24.1% 19.8% 4.88ab
Value expressive 177 5.6% 6.2% 6.2% 18.6% 19.8% | 24.9% 18.6% 4.90ab
. — -
Isl(‘)’frlji Zﬁgge 198 | 45% 45% | 7% | 152% | 177% | 27.8% | 23.2% 513
. s -
rslgf;‘; flgjt“;l?;e 41z 49% 12% | 80% | 142% | 21.6% | 34.0% | 16.0% 512
3" person narrative | 173 7.5% 1.7% 3.5% 20.2% 214% | 30.1% 15.6% 4,992
1* person narrative | 168 6.5% 4.2% 4.8% 18.5% 16.7% | 25.0% 24.4% 5.07°
F=3.861";
2= *k. ) - )
¥2=86.534"*; Cramer's V = 0.084 0129

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

Table 4-2: A ban on lead shot in the farmland zone of Minnesota is: BAD...GOOD

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean

Control 522 9.8% 10.5% 10.7% 18.4% 16.3% 21.5% 12.8% 4.372
Basic 160 6.9% 5.6% 3.8% 15.0% 19.4% | 27.5% 21.9% 5.040
DNR declaration 184 10.9% 8.2% 7.1% 12.5% 17.9% | 22.8% 20.7% 4.70ab
Concession question| 161 8.1% 7.5% 8.7% 15.5% 18.0% | 24.8% 17.4% 472
Qualifier 161 8.1% 8.7% 5.0% 14.9% 19.3% | 23.0% 21.1% 4.822b
Value expressive 176 6.3% 9.1% 9.7% 16.5% 13.1% | 26.1% 19.3% 47720
Social adjustive =} 4o, | 460, 74% | 76% | 142% | 147% | 289% | 20.8% 4.9%°
norms aligned

Social adjustive — 1} 4oy | 560, 25% | 81% | 14.3% | 211% | 286% | 19.9% 5.08°
norms not aligned

3" person narrative | 173 8.1% 2.9% 5.8% 20.2% 19.1% | 29.5% 14.5% 4.86°
1* person narrative | 168 7.7% 3.0% 8.3% 18.5% 15.5% | 20.8% 26.2% 4,980

F=4.284",

2= *k. ) =
X2=82.015**; Cramer’s V = 0.081 =0.136

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Table 4-3: A ban on lead shot in the farmland zone of Minnesota is: FOOLISH...WISE

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 521 13.8% 9.4% 9.4% 17.1% 15.7% 21.1% 13.4% 4.29
Basic 160 8.8% 5.6% 5.6% 14.4% 13.8% | 25.6% 26.3% 5.01b
DNR declaration 184 13.6% 7.1% 4.9% 15.8% 16.3% | 22.8% 19.6% 4.612b
Concession question | 161 10.6% 8.1% 8.7% 17.4% 13.0% | 24.2% 18.0% 4.592
Qualifier 163 15.3% 6.1% 7.4% 9.2% 18.4% | 22.7% 20.9% 4,612
Value expressive 178 10.1% 9.6% 5.1% 15.2% 146% | 26.4% 19.1% 47020

. — .
Social adjustive 196 | 11.7% | 61% | 61% | 133% | 128% | 260% | 24.0% 4.83
norms aligned

. s .
Social adjustive 162 |  56% 6.8% | 80% | 154% | 142% | 284% | 21.6% 4.98
norms not aligned
3" person narrative | 173 10.4% 2.9% 4.6% 17.3% 21.4% | 26.0% 17.3% 4,840
1* person narrative | 168 8.9% 5.4% 10.1% 18.5% 10.1% | 20.8% 26.2% 4.83°

F=3.711",
2= *. sV = :
x?=78.821*; Cramer's V = 0.080 016
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 4-4: A ban on lead shot in the farmland zone of Minnesota is: NOT
WORTHWHILE... WORTHWHILE
N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean
Control 523 15.5% 10.5% 9.8% 12.4% 16.6% | 22.0% 13.2% 4.23
Basic 160 8.1% 6.3% 5.0% 12.5% 18.8% 23.8% 25.6% 5.01b
DNR declaration 184 13.6% 7.6% 8.7% 8.2% 17.9% | 25.5% 18.5% 4.602
Concession question | 161 14.9% 7.5% 6.8% 12.4% 155% | 23.0% 19.9% 4,552
Qualifier 162 13.6% 10.5% 7.4% 6.2% 191% | 23.5% 19.8% 4.562
Value expressive 176 10.8% 9.7% 5.7% 9.7% 17.0% | 25.6% 21.6% 4.76%

. — .
Social adjustive 197 | 107% | 76% | 66% | 117% | 152% | 259% | 22.3% 4.80
norms aligned

. o .
Social adjustive 162 |  6.2% 62% | 62% | 123% | 191% | 284% | 21.6% >.04
norms not aligned
3" person narrative | 173 10.4% 4.6% 7.5% 13.9% 19.7% | 27.2% 16.8% 4.76°
1¥ person narrative | 168 10.1% 7.7% 9.5% 11.3% 13.7% | 19.0% 28.6% 4.820

F=4.357",
2= : d = ’
X2=71.762 n.s.; Cramer's V = 0.076 0137

n.s. = not significant, *p < 0.05, **p< 0.01, ***p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Table 4-5: A ban on lead shot in the farmland zone of Minnesota is:
UNAPPEALING...APPEALING

N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean

Control 520 15.0% 10.8% | 13.3% 20.2% 131% | 17.9% 9.8% 3.98s
Basic 160 9.4% 5.6% 10.6% 18.8% 11.3% | 23.8% 20.6% 4.71b
DNR declaration 184 12.5% 9.8% 8.2% 16.3% 152% | 22.8% 15.2% 441
Concession question| 160 13.1% 7.5% 8.8% 16.9% 18.8% | 21.3% 13.8% 4,392
Qualifier 163 11.7% 11.7% 9.2% 14.1% 16.6% | 22.1% 14.7% 4,372
Value expressive 176 12.5% 9.7% 9.1% 13.6% 182% | 23.3% 13.6% 4402

. — 160°
Social adjustive 198 | 9.6% 76% | 81% | 197% | 146% | 23.7% | 16.7% 60
norms aligned

- o -
Social adjustive 162 |  5.6% 49% | 105% | 148% | 222% | 265% | 15.4% 4.85
norms not aligned
31 person narrative | 172 11.6% 4.1% 9.9% 22.7% 19.2% | 22.7% 9.9% 441
1¥ person narrative | 167 6.0% 7.8% 11.4% 19.2% 12.0% | 24.0% 19.8% 4.74v

F=5.156***;
2: kK. ) = )
¥2=85.852**; Cramer’s V = 0.083 ~0.149
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
Table 4-6: A ban on lead shot in the farmland zone of Minnesota is: NOT
IMPORTANT...IMPORTANT
N | Extremely | Quite | Slightly | Neutral | Slightly | Quite | Extremely Mean

Control 522 10.9% 9.6% 9.0% 16.9% 172% | 22.6% 13.8% 4432
Basic 160 9.4% 6.3% 5.6% 10.0% 16.3% | 26.3% 26.3% 5.01°
DNR declaration 184 9.2% 7.1% 6.0% 10.9% 19.6% | 26.6% 20.7% 4,874
Concession question| 160 11.9% 6.3% 5.6% 13.8% 16.3% | 25.0% 21.3% 4.76a0
Qualifier 163 13.5% 7.4% 8.6% 8.6% 16.0% | 26.4% 19.6% 4 64ab
Value expressive 177 9.6% 10.7% 5.6% 9.6% 16.9% | 25.4% 22.0% 4.78ab

- TR -
Social adjustive 196 | 92% | 61% | 7.7% | 112% | 17.9% | 255% | 22.4% 4.89
norms aligned

. S -
Social adjustive 161 |  43% 6.8% | 6.8% | 124% | 211% | 267% | 21.7% 5.06
norms not aligned
31 person narrative | 173 9.2% 6.4% 4.6% 12.1% 202% | 26.6% 20.8% 4,912
1* person narrative | 168 8.3% 5.4% 8.9% 11.9% 16.7% | 23.2% 25.6% 4,953

x?=59.337 n.s.; Cramer’s V = 0.069 in'(??zs

n.s. = not significant, *p < 0.05, **p<0.01, ***p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Figure 4-1: Scaled message evaluation by treatment.

7 O Control
B Basic
B Basic + DNR

6 O Basic +?
@ Basic + qualified

5 B Basic +values

a B Basic +norms, aligned

4 I 0O Basic +norms, not aligned
B Basic in 3rd person narrative
O Basic in 1st person narrative

3 _—

2 _—

1

Notes: 1=extremely low evaluation, 7=extremely high evaluation
F=4.412, p<0.001
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Section 5: Agreement With Message Recommendations,
Outcome Involvement, Behavioral Intentions

Four questions were asked to measure respondents’ agreement with message recommendations (Tables 5-
1 to 5-4), four questions were asked to measure respondents’ outcome involvement (5-5 to 5-8), and five
questions measured behavioral intentions (5-9 to 5-13).

We constructed three scales to measure overall agreement with message recommendations (o = 0.960),
outcome involvement (o = 0.618), and behavioral intentions (a = 0.942). Using these scales, we found
that respondents who received the control message agreed less with the message recommendations, while
respondents who received the basic factual and first-person narrative messages agreed more (Figure 5-1).
We found no significant differences among the control and treatment groups in outcome involvement
(Figure 5-2). However, respondents who received the basic factual, non-aligned social-adjustive, and
first-person narrative messages reported stronger intentions to support a ban on lead shot in the farmland
zone, while those who received the control message reported weaker intentions, compared to other
treatment groups (Figure 5-3).
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Section 5: Agreement With Message Recommendations

Table 5-1: | think that a ban on lead shot in the Minnesota farmland zone is a good idea.

N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
Disagree | Disagree | Disagree Agree | Agree agree
Control 527 18.8% 14.6% 11.8% 6.6% 16.7% 19.4% 12.1% 3.94
Basic 163 10.4% 8.0% 6.7% 9.8% 19.0% 25.8% 20.2% 477
DNR declaration 182 15.9% 8.2% 11.0% 6.0% 16.5% | 24.7% 17.6% 443
Concession question| 165 15.8% 10.3% 8.5% 10.9% 10.9% 26.1% 17.6% 4.39
Qualifier 168 17.9% 8.9% 5.4% 3.6% 20.2% 25.0% 19.0% 4.51
Value expressive 182 16.5% 9.3% 7.1% 7.7% 16.5% | 22.5% 20.3% 4.47
Isl(‘)’l‘fl‘;‘; Zﬂgﬁge o202 144% 9.9% 6.9% 9.9% | 144% | 262% | 18.3% 452
Social adjustive = 4o, | 4o g 11.0% 9.1% 98% | 104% | 31.7% | 17.7% 465
norms not aligned
31 person narrative | 175 13.7% 8.6% 5.7% 15.4% 17.1% 26.3% 13.1% 4.45
1¥ person narrative | 167 10.2% 7.8% 7.2% 12.0% 132% | 28.7% 21.0% 4.80
F=4.532***
2= kK. ) = i)
x2=97.156***; Cramer's V = 0.088 1=0.139
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 5-2: 1 support a ban on lead shot in the Minnesota farmland zone.
Extremely Quite Slightly Slightly | Quite | Extremely
N Disagree | Disagree | Disagree Neutral Agree | Agree agree Mean
Control 526 20.2% 15.0% 10.1% 10.1% 13.5% 17.9% 13.3% 3.89
Basic 162 | 13.0% 6.8% 62% | 17.9% | 130% | 222% | 21.0% 4.62
DNR declaration | 181 |  17.1% 8.3% 127% | 88% | 122% | 221% | 18.8% 4.32
Concession question| 166 18.7% 10.8% 8.4% 10.2% 10.2% | 24.7% 16.9% 4.24
Qualifier 168 |  18.5% 11.9% 18% | 74% | 173% | 268% | 16.7% 4.40
Value expressive | 182 |  19.2% 9.3% 55% | 115% | 104% | 25.8% | 18.1% 4.35
rsl(‘)’rcrlji Zﬂlgurf:dve T l202) 16.8% 7.4% 9.4% 6.9% | 153% | 257% | 18.3% 447
Social adjustive = gy | 45 go, 9.8% 104% | 91% | 116% | 268% | 19.5% 455
norms not aligned
3" person narrative | 174 15.5% 10.3% 6.9% 13.8% 16.1% | 24.1% 13.2% 4.30
1* person narrative | 167 10.8% 10.2% 10.2% 9.0% 102% | 26.9% 22.8% 4.69
F=3.744***,

¥2=91.965**; Cramer’s V = 0.086

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

=0.126
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Table 5-3: The Minnesota Department of Natural Resources should ban lead shot in the Minnesota

farmland zone.

N Eg_tremely the S_Ilghtly Neutral Slightly | Quite | Extremely Mean
isagree | Disagree | Disagree Agree | Agree agree
Control 527 22.0% 15.2% 10.2% 11.0% 12.1% 16.7% 12.7% 3.77
Basic 163 15.3% 8.0% 8.0% 15.3% 104% | 22.7% 20.2% 4.47
DNR declaration 182 17.6% 9.3% 12.6% 8.8% 9.9% | 23.6% 18.1% 4.27
Concession question| 165 18.8% 11.5% 9.7% 7.9% 127% | 21.8% 17.6% 4.20
Qualifier 168 20.8% 9.5% 4.2% 9.5% 15.5% 23.2% 17.3% 4.28
Value expressive 182 20.9% 9.9% 4.4% 10.4% 11.5% | 23.6% 19.2% 4.30
Social adjustive = 5 | 95 o0 8.5% 7.5% 95% | 134% | 224% | 17.9% 4.25
norms aligned
Social adjustive = 4o, | 4349 12.3% 86% | 117% | 99% | 253% | 19.1% 446
norms not aligned
3" person narrative | 175 18.3% 9.7% 6.9% 16.0% 12.0% | 24.6% 12.6% 418
1* person narrative | 168 13.1% 10.7% 8.9% 8.3% 11.9% | 24.4% 22.6% 4.59
F=3.558""
2= *. ! =
X2=74.667*; Cramer's V = 0.077 1n=0.123
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 5-4: 1 do not think there should be a ban on lead shot in the Minnesota farmland zone.
N E[>)<_tremely Qune S_Ilghtly Neutral Slightly | Quite | Extremely Mean
isagree | Disagree | Disagree Agree | Agree agree
Control 524 14.1% 15.6% 13.9% 8.8% 13.0% 15.3% 19.3% 414
Basic 163 19.6% 20.2% 11.7% 14.1% 11.7% 10.4% 12.3% 3.58
DNR declaration 182 22.5% 19.2% 8.2% 12.1% 12.6% | 11.5% 13.7% 3.63
Concession question | 164 14.0% 30.5% 7.9% 11.0% 9.8% 9.8% 17.1% 3.70
Qualifier 168 21.4% 16.7% 11.9% 10.7% 8.9% 11.9% 18.5% 3.79
Value expressive 181 16.6% 26.0% 8.3% 13.3% 7.7% 7.7% 20.4% 3.75
Social adjustive = | p) | 4939, 233% | 124% | 99% | 104% | 104% | 14.4% 357
norms aligned
Social adjustive — 4oy | 5y 1o, 24.1% 7.4% 12.3% | 86% | 13.0% | 10.5% 3.38
norms not aligned
3" person narrative | 174 14.4% 23.0% 10.3% 17.8% 8.0% 10.9% 15.5% 3.77
1* person narrative | 168 22.6% 23.8% 9.5% 10.1% 11.3% | 12.5% 10.1% 3.42
F=3.304**
2= ki 'S\ =
X2=91.380**; Cramer’s V = 0.085 ~0.119

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< (0.001
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Table 5-5: Whether or not lead shot is banned in the Minnesota farmland zone is very important to me.

N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
Disagree | Disagree | Disagree Agree | Agree agree

Control 526 3.6% 6.1% 4.0% 28.3% 22.1% 20.5% 15.4% 4.82

Basic 163 2.5% 4.3% 6.1% 30.1% 18.4% 20.2% 18.4% 4.92

DNR declaration 183 3.3% 3.3% 6.0% 28.4% 20.2% | 21.3% 17.5% 4.93

Concession question| 166 3.6% 5.4% 6.0% 27.7% 21.1% | 19.9% 16.3% 4.82

Qualifier 168 2.4% 4.8% 5.4% 28.6% 202% | 21.4% 17.3% 4.93

Value expressive 182 3.8% 4.9% 4.9% 30.2% 14.3% | 23.6% 18.1% 4.90

Isl(‘)’l‘fl‘;‘; Zﬁgﬁge "o l202|  25% 4.0% 40% | 262% | 193% | 243% | 19.8% 5.08

Isl(‘)’fg; flg{u;ﬁlgvse; 164 | 18% 6.1% 43% | 274% | 201% | 207% | 19.5% 4.98

3" person narrative | 174 1.7% 4.0% 8.0% 36.8% 144% | 19.0% 16.1% 4.79

1¥ person narrative | 167 1.2% 9.0% 5.4% 26.3% 18.6% | 23.4% 16.2% 4.87
F=0.680 n.s

2= . ! = '
x2=37.148 n.s.; Cramer's V = 0.054 1=0.054
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 5-6: A ban on lead shot in the Minnesota farmland zone directly affects me.
N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
Disagree | Disagree | Disagree Agree | Agree agree

Control 524 5.5% 8.0% 71% 18.9% 204% | 19.3% 20.8% 482

Basic 162 10.5% 7.4% 4.9% 25.9% 14.8% | 16.7% 19.8% 4.56

DNR declaration 183 4.4% 7.1% 11.5% 25.7% 19.1% 14.8% 17.5% 4.62

Concession question| 165 3.6% 10.9% 6.1% 21.8% 206% | 18.8% 18.2% 4.74

Qualifier 168 6.5% 6.0% 9.5% 22.0% 17.9% | 19.6% 18.5% 4.71

Value expressive 182 5.5% 8.2% 5.5% 24.2% 15.9% | 23.1% 17.6% 4.76

rsl(‘)’rcrlji Zﬁ]gurf:(;’e o202 5.0% 8.4% 54% | 223% | 193% | 17.8% | 21.8% 483

Eﬁﬁlﬁi ig{“;f;;e; 163 |  8.0% 5.5% 55% | 282% | 221% | 17.2% | 135% 456

3" person narrative | 174 9.8% 6.3% 8.6% 22.4% 14.4% | 19.5% 19.0% 4.60

1* person narrative | 168 4.2% 10.1% 4.8% 26.2% 173% | 20.8% 16.7% 4.71
F=0.733 n.s.

X?=56.128 n.s.; Cramer’s V = 0.067

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

=0.056
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Table 5-7: The outcome of the decision to ban lead shot in the farmland zone is not relevant to me.

N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
Disagree | Disagree | Disagree Agree | Agree agree
Control 525 24.4% 22.9% 20.0% 16.2% 9.5% 4.6% 2.5% 2.87
Basic 163 25.2% 20.9% 17.2% 17.2% 8.6% 6.1% 4.9% 3.01
DNR declaration 183 23.5% 19.1% 20.2% 24.0% 7.1% 3.3% 2.7% 2.93
Concession question| 165 15.8% 23.6% 23.6% 19.4% 8.5% 4.8% 4.2% 3.13
Qualifier 167 22.8% 24.6% 22.2% 15.0% 7.2% 4.8% 3.6% 2.88
Value expressive 182 18.1% 28.6% 15.9% 23.1% 7.1% 4.4% 2.7% 2.97
Social adjustive = ) | 934y 243% | 218% | 193% | 54% | 2.5% 3.5% 2.81
norms aligned
Social adjustive = 4o, | 9399 17.7% | 250% | 17.7% | 61% | 6.7% 3.7% 3.01
norms not aligned
3" person narrative | 174 21.8% 23.0% 17.8% 19.5% 5.7% 6.9% 5.2% 3.06
1¥ person narrative | 168 20.2% 27.4% 17.3% 21.4% 6.5% 5.4% 1.8% 2.90
F=0.724 ns.
2= . ! =
X2=49.153 n.s.; Cramer’s V = 0.063 1=0.056
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 5-8: The final decision regarding whether lead shot is banned in the Minnesota farmland zone or not
will have an impact on my life.
N Extremely | Quite Slightly Neutral Slightly | Quite | Extremely Mean
Disagree | Disagree | Disagree Agree | Agree agree
Control 525 8.6% 13.5% 9.0% 26.3% 17.5% 14.5% 10.7% 417
Basic 163 10.4% 6.7% 11.7% 25.8% 17.8% 18.4% 9.2% 4.26
DNR declaration 183 8.7% 7.7% 12.0% 30.6% 18.0% | 13.1% 9.8% 4.20
Concession question| 166 7.2% 12.7% 7.2% 271.1% 27.1% 9.6% 9.0% 4.19
Qualifier 167 8.4% 12.0% 11.4% 26.3% 21.0% | 10.8% 10.2% 4.13
Value expressive 182 9.3% 15.4% 7.7% 27.5% 14.8% | 14.3% 11.0% 4.10
Isl(‘)’frfi Zﬁgge o202 10.9% 104% | 99% | 27.2% | 144% | 153% | 11.9% 417
Social adjustive — 4o} g 4, 7.9% 127% | 27.9% | 21.8% | 152% |  55% 413
norms not aligned
3" person narrative | 174 12.6% 9.8% 10.3% 27.0% 172% | 14.4% 8.6% 4.04
1* person narrative | 167 9.0% 10.2% 13.8% 33.5% 16.8% 8.4% 8.4% 3.98
F=0.397n.s.
2= . ! =
X?=56.129 n.s.; Cramer's V = 0.067 ~0.041

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< (0.001
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Table 5-9: Would you be likely or unlikely to support a ban on using lead shot to hunt small game
in the farmland zone of Minnesota within the next 5 years?

Extremely | Quite Slightly Slightly | Quite | Extremely
N “Unlikely | unlikely | unlikely | NUt | ey | fikely | likely Mean

Control 502 23.5% 13.3% 9.8% 7.2% 13.5% 18.1% 14.5% 3.86
Basic 157 12.7% 9.6% 8.3% 51% 15.3% | 25.5% 23.6% 4.71
DNR declaration 181 21.0% 9.4% 9.9% 3.3% 11.0% | 23.8% 21.5% 4.31
Concession question | 157 18.5% 14.0% 7.0% 6.4% 10.8% | 24.2% 19.1% 4.26
Qualifier 159 19.5% 10.7% 3.8% 6.9% 15.7% 27.0% 16.4% 4.35
Value expressive 172 20.9% 9.3% 6.4% 4.7% 12.2% | 25.6% 20.9% 4.38
ngrfsl Zﬂjgrf:dve T 1193 16.6% 9.8% 5.7% 6.2% | 145% | 27.5% | 19.7% 453
rslggﬁ‘; igjtuasfilgr?ea 152 | 145% 8.6% 8.6% 86% | 118% | 283% | 19.7% 459
3" person narrative | 167 17.4% 9.0% 7.8% 12.0% 12.0% | 28.1% 13.8% 4.32
1* person narrative | 164 13.4% 10.4% 7.3% 7.3% 146% | 21.3% 25.6% 4.66

X= 73.372"; Cramer's V/ = 0.078 F=3='%7133 )
n.s. = not significant, *p < 0.05, **p<0.01, ***p< 0.001
Table 5-10: 1 intend to support a ban on lead shot in the Minnesota farmland zone.

N Extremely | Quite Slightly Neutral Slightly | Quite | Extremely Mean
Disagree | Disagree | Disagree Agree | Agree agree
Control 525 22.9% 11.8% 7.6% 17.9% 13.3% 15.0% 11.4% 3.78
Basic 162 13.0% 9.9% 6.8% 20.4% 9.9% 21.6% 18.5% 443
DNR declaration 182 19.8% 8.2% 9.9% 16.5% 12.1% 17.0% 16.5% 410
Concession question| 166 19.3% 12.0% 6.0% 18.1% 10.8% | 22.9% 10.8% 4.01
Qualifier 166 19.9% 10.2% 3.6% 12.7% 21.1% 18.7% 13.9% 4.16
Value expressive 181 20.4% 9.9% 3.3% 20.4% 11.6% | 20.4% 13.8% 4.09
igfg; Zﬂgﬁge o l202| 188% 9.9% 45% | 188% | 119% | 23.3% | 12.9% 4.6
rsl(‘)’rc;‘; fl‘iltu;ltilgvsezi 164 | 13.4% 8.5% 9.1% 174% | 104% | 256% | 15.9% 443
31 person narrative | 174 18.4% 6.9% 7.5% 22.4% 121% | 24.1% 8.6% 410
1* person narrative | 167 13.8% 9.6% 7.2% 15.6% 14.4% | 24.0% 15.6% 4.41
F=2.830**
2= *. ! =
X2=74.427%, Cramer's V = 0.077 0110

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 5-11: 1 believe I will oppose a ban on lead shot in the Minnesota farmland zone.

N Ex_tremely Quite S_Iightly Neutral Slightly | Quite | Extremely Mean
Disagree | Disagree | Disagree Agree | Agree agree
Control 520 18.8% 13.7% 10.8% 16.5% 9.8% 11.5% 18.8% 3.95
Basic 163 25.2% 14.1% 9.2% 20.9% 6.1% 11.7% 12.9% 3.55
DNR declaration 181 21.5% 15.5% 11.0% 12.2% 11.6% 7.7% 20.4% 3.82
Concession question| 166 17.5% 22.3% 8.4% 16.3% 7.8% 10.8% 16.9% 3.75
Qualifier 164 18.9% 20.1% 9.8% 17.1% 2.4% 11.0% 20.7% 3.80
Value expressive 178 22.5% 19.1% 13.5% 14.6% 5.6% 8.4% 16.3% 3.52
Social adjustive = ygq | 5 19, 216% | 11.1% | 141% | 80% | 10.1% | 13.1% 3.47
norms aligned
Social adjustive = 4oy | 4g 49 21.7% 68% | 174% | 118% | 75% | 155% 3.65
norms not aligned
3" person narrative | 174 16.7% 19.5% 10.9% 21.3% 6.9% 6.9% 17.8% 3.74
1¥ person narrative | 164 21.3% 24.4% 9.8% 14.6% 6.7% 9.1% 14.0% 3.45
X?=65.473 n.s.; Cramer's V = 0.073 F=T1]=6512);4s

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 5-12: 1 plan to oppose a ban on lead shot in the Minnesota farmland zone.

N Ex_tremely the S_Ilghtly Neutral Slightly | Quite | Extremely Mean

Disagree | Disagree | Disagree Agree | Agree agree
Control 520 20.2% 16.5% 8.5% 19.0% 9.2% 9.0% 17.5% 3.78
Basic 162 26.5% 16.7% 8.0% 22.2% 8.0% 6.2% 12.3% 3.36
DNR declaration 180 25.0% 14.4% 8.9% 20.0% 6.7% 6.1% 18.9% 3.63
Concession question| 165 18.2% 26.1% 6.1% 20.0% 7.3% 7.3% 15.2% 3.55
Qualifier 166 20.5% 22.9% 7.2% 17.5% 3.6% 9.0% 19.3% 3.65
Value expressive 181 24.3% 22.1% 7.2% 17.7% 4.4% 9.4% 14.9% 3.44
Social adjustive = o | 5y 4o, 19.9% 85% | 174% | 85% | 7.0% | 14.4% 3.44
norms aligned
Socialadjustive = | 4o, | 99 6o 21.3% 9.8% 177% | 98% | 6.1% 12.8% 3.40
norms not aligned
3" person narrative | 172 20.3% 20.3% 12.2% 18.6% 5.8% 5.2% 17.4% 3.55
1* person narrative | 166 24.71% 25.3% 8.4% 18.1% 6.0% 7.8% 9.6% 317
F=1.664 n.s.

X?=52.589 n.s.; Cramer’s V = 0.065

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

=0.085




315
Section 5: Agreement With Message Recommendations

Table 5-13: 1 will support a ban on lead shot in the Minnesota farmland zone.

N Extremely Quite Slightly Neutral Slightly | Quite | Extremely Mean
Disagree | Disagree | Disagree Agree | Agree agree
Control 527 21.4% 13.7% 8.0% 17.3% 12.0% | 15.2% 12.5% 3.80
Basic 162 14.8% 8.0% 9.9% 17.3% 10.5% | 21.0% 18.5% 4.38
DNR declaration 183 16.9% 6.6% 10.4% 17.5% 131% | 17.5% 18.0% 4.28
Concession question| 166 21.1% 9.0% 7.2% 15.7% 10.2% | 24.1% 12.7% 4.08
Qualifier 168 19.0% 10.7% 3.0% 14.9% 185% | 17.9% 16.1% 4.21
Value expressive 182 18.7% 10.4% 5.5% 16.5% 104% | 20.9% 17.6% 4.23
Isl(‘)’fl‘;‘; Zﬂgﬁge o202 193% 6.4% 6.4% 144% | 139% | 233% |  16.3% 4.32
i(‘)’;ﬁ‘; f‘lgjtu;filgvﬁe:i 165 | 12.1% 9.7% 9.1% 170% | 97% | 242% |  18.2% 448
31 person narrative | 175 20.0% 8.0% 8.0% 20.6% 9.1% 23.4% 10.9% 4.05
1¥ person narrative | 167 12.6% 10.8% 9.0% 13.8% 12.0% | 24.6% 17.4% 4.45
F=3.002*
2= *- ! =
X2=72.335*; Cramer's V = 0.076 0113
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Figure 5-1: Scaled agreement with message recommendations by treatment.
7 O Control
B Basic
@ Basic + DNR
6 O Basic + ?
b ab ab b b ab b B Basic + qualified
5 ab ab W Basic +values
a B Basic +norms, aligned
4 - I 0O Basic +norms, not aligned
B Basic in 3rd person narrative
3 ] O Basic in 1st person narrative
2 —
1

Notes: 1=extremely low evaluation, 7=extremely high evaluation
F=4.112, p<0.001, n=0.132
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Figure 5-2: Scaled outcome involvement by treatment.

7 0O Control
B Basic
@ Basic + DNR
6 B Basic + ?
a a a a a a a a a a @ Basic + qualified
5 MW Basic +values
B Basic + norms, aligned
4 | O Basic +norms, not aligned
B Basic in 3rd person narrative
3 O Basic in 1st person narrative
2 _—
1

Notes: 1=extremely low evaluation, 7=extremely high evaluation
F=0.574, n.s., n=0.050
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.

Figure 5-3: Scaled behavioral intentions by treatment.

O Control

7
B Basic
B Basic + DNR

6 O Basic +?

b ab b ab ab b b B Basic + qualified
Al ol d a .
5 ao—ao B Basic +values
a B Basic +norms, aligned

4 I 0O Basic +norms, not aligned
B Basic in 3rd person narrative

3 O Basic in 1st person narrative

2 I

1

Notes: 1=extremely low evaluation, 7=extremely high evaluation
F=2.691, p<0.01, n=0.107
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Section 6: Values

Survey recipients were asked to respond to nine items derived from Hullett and Boster (2001) addressing
values related to conformity and self direction. Three items addressed conformity (Tables 6-1 to 6-3), and
six items addressed self direction (Tables 6-4 to 6-9). On average, respondents rated all of the items quite
important.

We constructed two scales to measure the importance of conformity (o = 0.946) and self-direction (o =
0.954). We found no significant differences among the control and treatment groups in the importance of
conformity (Figure 6-1) or self-direction (Figure 6-2) values. Unlike Hullett and Boster (2001), we did
not find significant relationships between self-direction values and message quality for the values-
expressive message, nor conformity values and message quality for the social adjustive message with
norms aligned. We found significant positive relationships between both self-direction values (r =
0.234**) and conformity values (r = 0.262**) with the message quality for the social adjustive messages
with non-aligned norms.
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Table 6-1: How important is the following value to you: politeness (being courteous, having good

manners)
Extremely Quite Slightly . .
N Un- Un- Un- Neutral I Slightly Quite I_Extremely Mean
. . , mportant | Important | important
important | important | important
Control 527 2.5% 1.3% 0.6% 0.4% 3.6% 44.8% 46.9% 6.23
Basic 161 1.9% 0.6% 0.0% 0.0% 5.0% 40.4% 52.2% 6.35
DNR declaration 182 1.1% 1.1% 0.0% 1.6% 4.9% 45.6% 45.6% 6.27
Concession question| 166 1.2% 4.8% 0.6% 1.2% 5.4% 41.0% 45.8% 6.11
Qualifier 164 0.0% 1.8% 0.0% 1.8% 3.7% 46.3% 46.3% 6.32
Value expressive 182 1.6% 2.2% 0.5% 1.6% 2.7% 38.5% 52.7% 6.28
Social adjustive =} 2.0% 0.5% 0.5% 1.5% 4.5% 41.6% 49.5% 6.29
norms aligned
Social adjustive = | 44, 1.8% 1.8% 1.8% 1.2% 4.3% 41.1% 47.9% 6.19
norms not aligned
3" person narrative | 174 1.1% 0.6% 0.0% 4.0% 1.1% 48.9% 44.3% 6.27
1* person narrative | 167 0.6% 3.6% 0.6% 0.0% 5.4% 41.9% 47.9% 6.23
F=0.660 n.s.;
2= . ! = ’
x?=68.520 n.s.; Cramer's V = 0.074 ~0.053
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 6-2: How important is the following value to you: Honoring of parents and elders (showing
respect)
Extremely Quite Slightly . .
N Un- Un- Un- Neutral | Slightly Quite I_Extremely Mean
. . : mportant | Important | important
important | important | important
Control 527 2.7% 0.8% 0.2% 0.2% 3.0% 35.9% 57.3% 6.37
Basic 161 1.9% 0.6% 0.0% 0.6% 1.9% 32.3% 62.7% 6.48
DNR declaration 181 1.1% 1.1% 0.0% 0.6% 6.1% 39.2% 51.9% 6.35
Concession question | 166 3.6% 2.4% 0.0% 1.8% 5.4% 26.5% 60.2% 6.23
Qualifier 165 0.6% 1.2% 0.0% 2.4% 2.4% 31.5% 61.8% 6.47
Value expressive 182 3.3% 0.5% 0.5% 0.5% 3.8% 29.1% 62.1% 6.37
Social adjustive =} 5, | 5 5y, 0.0% 0.0% 15% 3.5% 34.2% 58.4% 6.40
norms aligned
Social adjustive = 4o} 5 4o, 1.8% 1.2% 2.4% 1.8% 33.9% 56.4% 6.27
norms not aligned
3" person narrative | 175 1.1% 1.1% 0.0% 3.4% 2.3% 34.9% 57.1% 6.38
1¥ person narrative | 167 24% 1.8% 0.0% 0.0% 5.4% 26.9% 63.5% 6.39
F=0.738 n.s.;
2= . ! = !
X?=71.912 n.s.; Cramer's V = 0.076 1=0.056

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 6-3: How important is the following value to you: Obedience (being dutiful, meeting

obligations)
Extremely Quite Slightly . .
N Un- Un- Un- Neutral Slightly Quite I_Extremely Mean
important | important | important Important | Important | important
Control 525 21% 1.1% 0.0% 1.0% 5.0% 41.7% 49.1% 6.27
Basic 160 1.3% 1.3% 0.0% 0.6% 5.6% 40.0% 51.3% 6.33
DNR declaration 182 1.1% 1.1% 0.0% 1.6% 8.8% 46.7% 40.7% 6.19
Concession question | 165 1.2% 5.5% 0.0% 2.4% 8.5% 37.0% 45.5% 6.04
Qualifier 164 0.0% 1.8% 0.0% 4.3% 9.1% 40.9% 43.9% 6.19
Value expressive 181 2.2% 2.2% 0.0% 1.1% 5.5% 33.1% 55.8% 6.28
Isl(‘)’frf; ﬁjgurf:dve ~ | 201 2.5% 0.5% 0.0% 3.5% 6.0% 42.8% 44.8% 6.17
Isl(‘)’l‘fl‘;‘; ig{“;fgﬁe; 165 |  1.2% 3.6% 1.8% 3.6% 4.2% 41.2% 44.2% 6.07
3" person narrative | 175 1.1% 0.6% 0.6% 4.6% 4.6% 46.9% 41.7% 6.18
1* person narrative | 166 1.2% 2.4% 0.6% 0.6% 3.6% 39.2% 52.4% 6.30
X2=96.109"**; Cramer's V = 0.088 P fg%;es
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< (0.001
Table 6-4: How important is the following value to you: Freedom (freedom of action and thought)
Extremely Quite Slightly . .
N Un- Un- Un- Neutral Slightly Quite I_Extremely Mean
. . : Important | Important | important
important | important | important
Control 524 2.5% 0.8% 0.0% 0.8% 4.4% 26.5% 65.1% 6.44
Basic 160 ]  1.3% 1.3% 0.0% 1.9% 1.9% 30.6% 63.1% 6.46
DNR declaration | 181 1.7% 0.0% 0.6% 1.7% 5.0% 27.1% 64.1% 6.46
Concession question| 165 | 3.0% 1.8% 1.2% 1.2% 1.8% 27.9% 63.0% 6.33
Qualifier 164  06% 1.2% 0.0% 3.0% 3.0% 32.3% 59.8% 6.43
Value expressive 182 2.2% 1.6% 0.5% 1.1% 3.3% 22.5% 68.7% 6.44
Egﬁ;‘; zﬂjgrfge o201 25% 0.5% 0.0% 2.0% 3.0% 25.9% 66.2% 6.45
E(‘)’f;‘sl fl‘i{u;ﬁlgvﬁea 164 | 24% 1.8% 0.6% 1.8% 3.0% 23.2% 67.1% 6.39
3" person narrative | 175 1.1% 0.6% 0.6% 4.6% 5.7% 31.4% 56.0% 6.31
1* person narrative | 167 2.4% 1.8% 0.0% 0.0% 6.6% 25.7% 63.5% 6.38
F=0.405n.s.;
2= . ! = !
x?=58.681 n.s.; Cramer's V = 0.069 ~0.042

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 6-5: How important is the following value to you: Self-respect (belief in one’s own worth)

Extremely Quite Slightly . .
v G T e | S| Qute | B |y
important | important | important P P P
Control 522 2.3% 1.0% 0.0% 0.2% 34% 32.6% 60.5% 6.41
Basic 160 1.9% 0.6% 0.0% 0.6% 1.9% 30.6% 64.4% 6.49
DNR declaration 181 1.7% 0.0% 0.0% 1.1% 6.1% 34.3% 56.9% 6.40
Concession question | 166 1.8% 4.2% 0.0% 1.8% 1.2% 28.3% 62.7% 6.32
Qualifier 164 1.2% 0.6% 0.6% 1.8% 4.3% 34.1% 57.3% 6.39
Value expressive 182 3.3% 1.1% 0.5% 1.6% 3.8% 25.3% 64.3% 6.35
rslgf;‘; Zﬂjg“rf;g’e o202 20% 0.5% 0.0% 2.0% 4.0% 33.7% 57.9% 6.38
igﬁﬁ; igjtuasfilgvge; 162 |  25% 1.2% 1.9% 1.2% 3.7% 31.5% 58.0% 6.29
3" person narrative | 175 1.1% 0.6% 0.0% 5.1% 4.0% 32.0% 57.1% 6.35
1¥ person narrative | 167 24% 1.8% 0.0% 0.0% 6.0% 32.3% 57.5% 6.32
F=0.493 n.s.;
2= Kk, ) = )
x?=89.465**; Cramer's V = 0.085 1=0.046
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
Table 6-6: How important is the following value to you: Creativity (uniqueness, imagination)
Extremely Quite Slightly . .
S I B g T R I i B
important | important | important
Control 525 1.9% 1.3% 0.8% 3.2% 16.6% 43.2% 33.0% 5.93
Basic 161 0.6% 1.9% 0.6% 3.1% 12.4% 45.3% 36.0% 6.05
DNR declaration 182 1.6% 0.0% 1.6% 3.8% 15.4% 41.2% 36.3% 6.00
Concession question | 165 1.2% 4.8% 1.2% 5.5% 11.5% 37.0% 38.8% 5.87
Qualifier 165 0.6% 1.2% 1.2% 4.8% 15.8% 39.4% 37.0% 6.00
Value expressive 181 1.7% 1.7% 1.1% 6.6% 12.7% 32.6% 43.6% 5.99
Isl(‘)’frfi Zﬁgge Tol202|  25% 0.0% 0.5% 5.0% 15.8% 42.6% 33.7% 5.94
Isl(‘)’l‘fl‘;‘; ig{“;fgge; 163 |  0.6% 3.7% 1.8% 3.7% 24.5% 32.5% 33.1% 5.78
3" person narrative | 175 0.0% 1.1% 1.1% 74% 17.7% 43.4% 29.1% 5.89
1* person narrative | 166 1.2% 3.0% 0.6% 3.0% 9.6% 45.2% 37.3% 6.02
F=0.823n.s;

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< (0.001

X2=76.670%; Cramer's V = 0.078

=0.060
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Table 6-7: How important is the following value to you: Independence (being self-reliant, self-

sufficient)
N | Extremely Quite Slightly . .
Un- Un- Un- Neutral I Slightly Quite I_Extremely Mean
) . , mportant | Important | important
important | important | important
Control 526 2.3% 1.1% 0.0% 1.1% 6.3% 35.7% 53.4% 6.29
Basic 161 1.9% 0.6% 0.0% 0.6% 3.7% 38.5% 54.7% 6.38
DNR declaration 182 1.6% 0.0% 0.0% 2.7% 7.7% 35.7% 52.2% 6.31
Concession question | 166 3.0% 1.8% 0.6% 1.8% 3.6% 34.3% 54.8% 6.23
Qualifier 165 0.6% 1.2% 0.0% 3.6% 7.9% 38.2% 48.5% 6.25
Value expressive 181 2.2% 1.7% 0.0% 1.1% 7.2% 26.5% 61.3% 6.34
Isl(‘)’frfi ﬁjgurfgdve o202 20% 0.5% 0.0% 2.0% 7.4% 33.7% 54.5% 6.31
Isl(‘)’l‘fl‘;‘; ig{“;ltigge; 164 |  1.8% 2.4% 0.6% 1.8% 6.7% 37.8% 48.8% 6.18
3" person narrative | 175 0.6% 1.1% 0.0% 5.7% 5.1% 37.7% 49.7% 6.26
1* person narrative | 167 2.4% 1.8% 0.0% 0.6% 6.0% 34.1% 55.1% 6.29
X?=59.449 n.s.; Cramer's V = 0.069 F=O'f§%2§';
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< (0.001
Table 6-8: How important is the following value to you: Choosing own goals (selecting own
purposes)
Extremely Quite Slightly . .
N Un- Un- Un- Neutral | Slightly Quite I_Extremely Mean
. . . mportant | Important | important
|mportant |mp0rtant Important
Control 524 2.1% 1.1% 0.2% 1.1% 6.3% 37.0% 52.1% 6.28
Basic 161 1.9% 6% 0.0% 1.2% 5.6% 41.6% 49.1% 6.29
DNR declaration 182 1.6% 0.0% 0.5% 1.1% 7.7% 45.1% 44.0% 6.24
Concession question | 166 2.4% 2.4% 0.6% 24% 4.2% 37.3% 50.6% 6.18
Qualifier 165 0.0% 1.8% 0.0% 2.4% 9.1% 40.0% 46.7% 6.25
Value expressive 182 2.2% 2.2% 0.0% 2.7% 6.6% 32.4% 53.8% 6.22
rsl(‘)’fr‘;‘; Zﬂjg“rfég’e o202 25% 0.0% 0.0% 2.0% 5.9% 40.6% 49.0% 6.27
rslgii flgjt“asltilgvrfe; 165 |  2.4% 1.2% 0.6% 2.4% 5.5% 39.4% 48.5% 6.19
3" person narrative | 175 0.6% 1.1% 0.0% 5.7% 6.9% 4M.7% 44.0% 6.18
1¥ person narrative | 167 2.4% 1.8% 0.0% 3.6% 3.6% 34.7% 53.9% 6.24
F=0.260 n.s.;

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

x?=54.388 n.s.; Cramer’s V = 0.066

=0.034
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Table 6-9: How important is the following value to you: Curiosity (being interested in everything,

exploring)
Extremely Quite Slightly . .
N Un- un- Un- Neutral I Slightly Quite I_Extremely Mean
. . . mportant | Important | important
important | important | important
Control 526 1.9% 1.5% 0.8% 2.9% 16.3% 43.3% 33.3% 593
Basic 161 0.6% 1.2% 0.6% 3.7% 16.1% 39.8% 37.9% 6.04
DNR declaration 182 1.1% 0.5% 2.2% 4.9% 17.0% 41.2% 33.0% 5.92
Concession question| 166 0.6% 4.8% 1.8% 4.2% 17.5% 31.9% 39.2% 5.86
Qualifier 165 0.0% 2.4% 1.8% 4.8% 15.2% 42.4% 33.3% 5.93
Value expressive 182 2.2% 1.6% 1.1% 7.7% 10.4% 36.8% 40.1% 5.93
Islgflﬁsl :ﬁJg“If;‘(;’e o202 15% 5% 1.0% 4.5% 16.8% 40.1% 35.6% 5.98
Islgflf; igjt“;fi‘;ea 165 | 1.2% 2.4% 1.8% 6.1% 19.4% 35.2% 33.9% 5.81
31 person narrative | 175 0.0% 1.1% 1.1% 8.0% 18.9% 39.4% 31.4% 5.89
1* person narrative | 167 0.6% 3.6% 1.2% 3.6% 16.2% 35.3% 39.5% 5.95
F=0.487 n.s.
2= : d =
¥2=60.413 n.s.; Cramer's V = 0.069 =0.046
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< (0.001
Figure 6-1: Scaled importance of conformity value by treatment.
7 O Control
a H Basic
B Basic + DNR
6 ] O Basic +?
@ Basic + qualified
5 ] W Basic +values
B Basic + norms, aligned
4 I O Basic + norms, not aligned
B Basic in 3rd person narrative
3 O Basic in 1st person narrative
2 —
1

Notes: 1=extremely low evaluation, 7=extremely high evaluation
F=0.795, n.s., 1=0.059
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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Figure 6-2: Scaled importance of self-direction value by treatment.

7 O Control
a a a a a a a a a a B Basic

@ Basic + DNR

6 O Basic +?
@ Basic + qualified

5 ] MW Basic +values
B Basic + norms, aligned

4 | O Basic +norms, not aligned
B Basic in 3rd person narrative
O Basic in 1st person narrative

3 I

2 I

1

Notes: 1=extremely low evaluation, 7=extremely high evaluation
F=0.437, n.s., n=0.043
Letters a, ab, b indicate significant differences in Games-Howell post-hoc test.
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We gathered background information on the individuals who received the control and treatment
messages. On average, respondents had been hunting for small game for 33.5 years. There were no
significant differences among the control and treatment groups in the number of years hunting small game
(Table 7-1). Similarly, there were no significant differences among the groups in the proportion of
respondents who had hunted for small game in Minnesota in the past 5 years (X =97.1%) (Table 7-2),
nor in the proportion of respondents who had hunted for small game in the farmland zone in the past 5
years (X =75.4%) (Table 7-3). Likewise, there were no significant differences among the groups in
typical use of lead shot. About 60% of respondents used non-lead shot at least some of the time,
compared to about 40% of respondents who always used lead shot (Table 7-4). Finally, there was no
statistically significant difference in the age of respondents to the different treatments ( X = 46 years)
(Table 7-5).
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Table 7-1: Years hunting small game

N Mean
Control 529 33.45
Basic 157 33.59
DNR declaration 178 34.09
Concession question 165 33.80
Qualifier 165 31.72
Value expressive 175 33.75
Social acbustwe - 200 3220
norms aligned
Social adjust.lve — 164 3413
norms not aligned
3" person narrative 172 33.83
1* person narrative 166 34.64

F=0.558 n.s.
1=0.049

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 7-2: Did you hunt for small game in Minnesota at anytime during the past 5 years?

N % Yes
Control 536 97.0%
Basic 162 97.5%
DNR declaration 183 97.8%
Concession question| 167 97.6%
Qualifier 166 97.6%
Value expressive 180 97.8%
Social ad;ustwe — 202 97 0%
norms aligned
Social adjust.lve - 168 95.8%
norms not aligned
3" person narrative 175 96.0%
1* person narrative 169 96.4%

X2=2.952 ns.;
Cramer’s V = 0.037

— ———— ————————
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Table 7-3: Did you hunt for small game in the farmland zone of Minnesota at anytime during the

past 5 years?

N % Yes
Control 536 77.1%
Basic 161 72.0%
DNR declaration 182 76.4%
Concession question| 166 74.7%
Qualifier 167 74.3%
Value expressive 181 78.5%
Social ad;ustwe — 202 74.8%
norms aligned
Social adjust.lve - 168 75.0%
norms not aligned
3" person narrative 174 70.7%
1* person narrative 169 76.3%

x?=5.141 ns,;
Cramer's V = 0.049

—  ————— ———————
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

Table 7-4: Do you typically use lead shot or non-lead shot (steel, bismuth) when you hunt small

game?

N Never use lead Occasionally use lead Mostly use lead | Always use lead
Control 533 10.5% 16.9% 26.5% 46.2%
Basic 162 14.8% 25.9% 23.5% 35.8%
DNR declaration 181 13.3% 21.0% 26.0% 39.8%
Concession question 165 9.1% 24.8% 28.5% 37.6%
Qualifier 165 10.3% 26.7% 22.4% 40.6%
Value expressive 180 12.2% 18.9% 271.2% 41.7%
Social adjustive - 202 14.9% 26.2% 23.3% 35.6%
norms aligned
Social adjustive — 165 15.2% 28.5% 18.8% 37.6%
norms not aligned
3" person narrative 175 10.9% 21.1% 27.4% 40.6%
1* person narrative 169 14.8% 21.3% 30.8% 33.1%

n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001

x?=39.633 n.s.; Cramer's V = 0.079
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Table 7-5: Current age

N Mean
Control 535 45.63
Basic 162 45.68
DNR declaration 183 46.85
Concession question 166 46.63
Qualifier 164 44 .51
Value expressive 179 46.04
Social acbustwe - 201 44.82
norms aligned
Social adjust.lve — 167 46.23
norms not aligned
3" person narrative 175 46.65
1* person narrative 169 47.18

F=0.652 ns.

n=0.053
]}
n.s. = not significant, *p < 0.05, **p< 0.01, ***p< 0.001
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Section 8: Model Development

Based on the research of Hullett and Bolster (2003) and Polyorat (2007), we examined the factors that
may relate to support for a ban on lead shot in the Minnesota farmland zone. We found that message
quality (r = 0.758***)_perception of the narrative quality of the message (r = 0.334***) message
involvement (r = 0.598***), product evaluation (r = 0.875%**), agreement with message
recommendations (r = 0.923***), conformity values (r = 0.070**), and self-direction values (r = 0.069*%*)
were positively correlated with our scaled measure of intention to support a ban on lead shot in the
Minnesota farmland zone. Outcome involvement (r = -0.147**%*),_ years hunting small game (r = -
0.126***), age (r = -0.074**), and increased use of lead shot for hunting small game (r = -0.470***) were
negatively correlated with intent to support a ban. Respondents who had hunted for small game in the
Minnesota farmland zone in the past 5 years were significantly less likely to support a ban (X = 4.143)
than those who had not hunted in the area in the past 5 years (X = 4.741) (F=36.47*** n = 0.131).

We conducted mediation analyses to examine the relationships first among (a) message quality, (b)
agreement with message recommendations, and (c) intention to support a ban, then among (a) message
type, (b) message involvement, and (c) message evaluation. We followed Baron and Kenny’s (1986)
recommendations for mediation analysis, which involved computing a series of three models. Agreement
with message recommendations partially mediated the relationship between message quality and
behavioral intentions.

Step 1 0.796%* Agreement w/message recs Adj. R™=0.633
Message Quality --------==-------------ooomoo o ¥ Behavioral Intentions
. 2_
Step 2 Agreement w/message recs Adj. R™=0.575
0.758%**
Message Quality } Behavioral Intentions
. 2_
Step 3 Agreement w/message recs ‘) — Adj. R?=0.855
0.065%**

Message Quality } Behavioral Intentions
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Message involvement partially mediated the relationship between message type (i.e. perception of

narrative nature of the message) and product evaluation.

Adj. R?=0.292

______ - iMessage Evaluation

Adj. R*=0.151

P iviessage Evaluation

\\0.643***

Adj. R>=0.444

Step 1 0.54 1% Message Involvement
Message Type = -—---========----=----------------o---
Step 2 Message Involvement
0.389***
Message Type
Step 3 / Message Involvement
0.043*
Message Type

P iviessage Evaluation
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Control Message: Nationwide there is concern about the effects of using lead shot while hunting small
game. Although lead is the primary component of shot and has been used for a couple of centuries, there
are environmental concerns associated with its continued use. The use of lead shot for waterfowl hunting
has been banned nationwide since 1991.

The Minnesota Department of Natural Resources is examining the issue of further restricting the use of
lead shot in the state. Some other states are also examining this issue and some have already taken action.
One recommendation of an advisory committee to the DNR is to phase out the use of lead shot for all
small game species in the farmland zone on all public and private lands.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)

Treatment 1—Basic factual message: Twenty six states have begun regulating the use of lead shot
beyond existing restrictions for waterfowl hunting.

Lead is a toxin that can kill humans and wildlife when it is eaten. Recent news reports have described
concerns related to lead in children’s toys and discussed how doves, loons, and trumpeter swans have died
from lead poisoning.

A regulation banning lead shot will protect wildlife and support a healthy environment. Banning lead shot
will improve the image of hunters, safeguard hunting opportunities, and preserve our hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)

Treatment 2—Basic factual with DNR declarative statement: Twenty six states have begun regulating
the use of lead shot beyond existing restrictions for waterfowl hunting.

Lead is a toxin that can kill humans and wildlife when it is eaten. Recent news reports have described
concerns related to lead in children’s toys and discussed how doves, loons, and trumpeter swans have died
from lead poisoning.

A regulation banning lead shot will protect wildlife and support a healthy environment. Banning lead shot
will improve the image of hunters, safeguard hunting opportunities, and preserve our hunting heritage.

The Minnesota Department of Natural Resources would like your support of a ban on toxic lead
shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)
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Treatment 3—Basic factual with concession question: Twenty six states have begun regulating the use
of lead shot beyond existing restrictions for waterfowl hunting.

Lead is a toxin that can kill humans and wildlife when it is eaten. Recent news reports have described
concerns related to lead in children’s toys and discussed how doves, loons, and trumpeter swans have died
from lead poisoning.

A regulation banning lead shot will protect wildlife and support a healthy environment. Banning lead shot
will improve the image of hunters, safeguard hunting opportunities, and preserve our hunting heritage.

Why would you oppose regulations banning the use of toxic shot?

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)

Treatment 4—Basic factual with qualifier: Twenty six states have begun regulating the use of lead shot
beyond existing restrictions for waterfowl hunting.

Lead is a toxin that can kill humans and wildlife when it is eaten. Recent news reports have described
concerns related to lead in children’s toys and discussed how doves, loons, and trumpeter swans have died
from lead poisoning.

Although it means additional government regulation, a regulation banning lead shot will protect wildlife
and support a healthy environment. Banning lead shot will improve the image of hunters, safeguard
hunting opportunities, and preserve our hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)

Treatment 5—Value expressive: Twenty six states have begun regulating the use of lead shot beyond
existing restrictions for waterfowl hunting.

Lead is a toxin that can kill humans and wildlife when it is eaten. Recent news reports have described
concerns related to lead in children’s toys and discussed how doves, loons, and trumpeter swans have died
from lead poisoning.

You love nature and the outdoors and value your hunting heritage. You want future generations to enjoy
hunting and outdoor experiences like you do now. A regulation banning lead shot will protect wildlife and
support a healthy environment. Banning lead shot will improve the image of hunters, safeguard hunting
opportunities, and preserve our hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)



334

Appendix C: Treatment Messages

Treatment 6—Social adjustive, norms aligned: Twenty six states have begun regulating the use of lead
shot beyond existing restrictions for waterfowl hunting.

Lead is a toxin that can kill humans and wildlife when it is eaten. Recent news reports have described
concerns related to lead in children’s toys and discussed how doves, loons, and trumpeter swans have died
from lead poisoning.

You know that a growing number of hunters have voluntarily switched from lead to non-toxic shot and
that sportsmen’s groups like Ducks Unlimited support the use of non-toxic shot. A regulation banning
lead shot will protect wildlife and support a healthy environment. Banning lead shot will improve the
image of hunters, safeguard hunting opportunities, and preserve our hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)

Treatment 7—Social adjustive, norms not aligned: Twenty six states have begun regulating the use of
lead shot beyond existing restrictions for waterfowl hunting.

Lead is a toxin that can kill humans and wildlife when it is eaten. Recent news reports have described
concerns related to lead in children’s toys and discussed how doves, loons, and trumpeter swans have died
from lead poisoning.

You know that many hunters are still using lead shot even though sportsmen’s groups like Ducks
Unlimited support the use of non-toxic shot. A regulation banning lead shot will protect wildlife and
support a healthy environment. Banning lead shot will improve the image of hunters, safeguard hunting
opportunities, and preserve our hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)

Treatment 8—Third-person narrative: Joe is listening to the radio on his way out to hunt pheasants.
He hears a story about how 26 states have begun regulating the use of lead shot beyond existing
restrictions for waterfowl hunting.

Joe knows that lead is a toxin that can kill humans and wildlife when it is eaten. Indeed, he has heard
recent news reports about concerns related to lead in children’s toys and about doves, loons, and
trumpeter swans dying from lead poisoning.

He supports a regulation banning lead shot because he cares about wildlife and a healthy environment,
and because he knows that banning lead shot will improve the image of hunters, safeguard hunting
opportunities, and preserve our hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)
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Treatment 9—First-person narrative: You are listening to the radio on your way out to hunt pheasants.
You hear a story about how 26 states have begun regulating the use of lead shot beyond existing
restrictions for waterfowl hunting.

You know that lead is a toxin that can kill humans and wildlife when it is eaten. Indeed, you have heard
recent news reports about concerns related to lead in children’s toys and about how doves, loons, and
trumpeter swans have died from lead poisoning.

You support a regulation banning lead shot because you care about wildlife and a healthy environment,
and because you know that banning lead shot will improve the image of hunters, safeguard hunting
opportunities, and preserve our hunting heritage.

Support a ban on toxic lead shot in Minnesota’s farmland zone.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now been
largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in central and
northern Minnesota.)
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Small Game Hunter
Lead Shot Study

Please read the information enclosed in the box below. Then complete the survey on the
following pages.

Nationwide there is concern about the effects of using lead shot while hunting small game.
Although lead is the primary component of shot and has been used for a couple of centuries, there
are environmental concerns associated with its continued use. The use of lead shot for waterfowl
hunting has been banned nationwide since 1991.

The Minnesota Department of Natural Resources is examining the issue of further restricting the
use of lead shot in the state. Some other states are also examining this issue and some have
already taken action. One recommendation of an advisory committee to the DNR is to phase out
the use of lead shot for all small game species in the farmland zone on all public and private
lands.

(The farmland zone includes a large area in southern and western Minnesota that was historically prairie and has now
been largely converted to row crops and pasture. The farmland zone generally does not include the forested areas in
central and northern Minnesota.)

C
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Q1. Please indicate how much you agree or disagree with the following statements about the message that you
just read. (Please circle one response for each.)

IExtremer Quite  Slightly  Neutral  Slightly  Quite Extremelyl

Disagree  Disagree Disagree Agree Agree Agree
The message is believable. 1 2 3 4 5 6 7
The message is convincing. 2 3 4 5 6
I find thf: message to be 1 2 3 4 5 6 7
compelling.
The message seems logical. 1 2 3 4 5 6 7
The reasoning used in the 1 2 3 4 5 6 7

message was unsound.

The message conveyed the

key information in a 1 2 3 4 5 6 7
straightforward way

Q2. The message is... (Circle one response for each pair of words below.)

NOT PERSUASIVE | 1 | 2 | 3 | 4 | 5 | 6 | 7 | PERSUASIVE
extremely quite slightly neither slightly quite extremely

NOT ‘

CONVERSATIONAL| ' ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘CONVERSATIONAL

extremely quite slightly neither slightly quite extremely

NOT FACT FACT
ORIENTED ‘ ! ‘ 2 ‘ 3 ‘ 4 ‘ > ‘ 6 ‘ ’ ‘ ORIENTED
extremely quite slightly neither slightly quite extremely
NOT DRAMATIC | 1 | 2 | 3 | 4 | 5 | 6 | 7 | DRAMATIC
extremely quite slightly neither slightly quite extremely
NOT TELLING A TELLING A
STORY ‘ ! ‘ 2 ‘ 3 ‘ 4 ‘ > ‘ 6 ‘ 7 ‘ STORY

extremely quite slightly neither slightly quite extremely
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Q3. The information in the message is... (Circle one response for each pair of words below.)

NOT CONVEYED | ) 3 4 5 6 7 CONVEYED
CLEARLY CLEARLY
extremely quite slightly neither slightly quite extremely
DIFFICULT TO | ) 3 4 5 6 7 EASY TO
UNDERSTAND UNDERSTAND
extremely quite  slightly neither  slightly quite extremely
NOT INTERESTING | 1 | 2 | 3 | 4 | 5 | 6 | 7 | INTERESTING
extremely quite  slightly neither slightly quite extremely
NOT INVOLVING | 1 | 2 | 3 | 4 | 5 | 6 | 7 | INVOLVING
extremely  quite  slightly neither slightly quite extremely
NOT CREDIBLE | 1 | 2 | 3 | 4 | 5 | 6 | 7 | CREDIBLE

extremely  quite  slightly neither slightly quite extremely

Q4. Would you say supporting a ban on lead shot in the farmland zone of Minnesota is... (Circle one response
for each pair of words below.)

HARMFUL | 1 | 2 | 3 | 4 | 5 | 6 | 7 | BENEFICIAL
extremely quite  slightly  neither slightly ~ quite extremely

BAD | 1 | 2 ] 3 | 4 | 5 | 6 | 7 | GooD
extremely quite slightly neither slightly quite extremely
FOOLISH | 1 | 2 | 3 | 4 | 5 | 6 | 7 | WISE
extremely quite slightly neither slightly quite extremely
NOT WORTHWHILE | 1 | 2 | 3 | 4 | 5 | 6 | 7 | WORTHWHILE

extremely quite slightly neither slightly quite extremely

UNAPPEALING | 1 | 2 | 3 | 4 | 5 | 6 | 7 | APPEALING
extremely quite slightly neither slightly quite extremely

NOT IMPORTANT | 1 | 2 | 3 | 4 | 5 | 6 | 7 | IMPORTANT
extremely quite slightly neither slightly quite extremely
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Q5. Would you be likely or unlikely to support a ban on using lead shot to hunt small game in the farmland zone
of Minnesota within the next five years? (Circle one response below.)

UNLIKELY | 1 | 2 | 3 | 4 | 5 | 6 | 7 | LIKELY
extremely quite slightly Neither slightly quite extremely

Q6. Please indicate how much you agree or disagree with the following statements about the message that you
just read. (Please circle one response for each.)

Extremely Quite Slightly Neutral Slightly Quite Extremely
Disagree Disagree Disagree Agree  Agree  Agree

I think that a ban on lead shot in the
Minnesota farmland zone is a good idea.
I support a ban on lead shot in the
Minnesota farmland zone.

The Minnesota Department of Natural
Resources should ban lead shot in the 1 2 3 4 5 6 7
Minnesota farmland zone.

1 do not think there should be a ban on lead

1 2 3 4 5 6 7

1 2 3 4 5 6 7

shot in the Minnesota farmland zone. 1 2 3 4 5 6 !
‘Whether or not lead shot is banned in the

Minnesota farmland zone is very important 1 2 3 4 5 6 7
to me.

A ban on lead shot in the Minnesota

farmland zone directly affects me. 1 2 3 4 5 6 !
The outcome of the decision to ban lead

shot in the farmland zone is not relevant to 1 2 3 4 5 6 7
me.

I 1ptend to support a ban on lead shot in the 1 2 3 4 5 6 7
Minnesota farmland zone.

I believe I will oppose a ban on lead shot

in the Minnesota farmland zone. 1 2 : “ & 5 v
I plan to oppose a ban on lead shot in the 1 2 3 4 5 6 7

Minnesota farmland zone.

The final decision regarding whether lead

shot is banned in the Minnesota farmland 1 2 3 4 5 6 7
zone or not will have an impact on my life.
I will support a ban on lead shot in the
Minnesota farmland zone.
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Q7. Please indicate how important the f