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Attempts to eradicate chronic wasting disease from free-ranging white-tailed deer
(Odocaileus virginianus) in Wisconsin depend on gaining compliance of hunters to
harvest deer at rates unprecedented in modern wildlife management. A mail question-
naire and hunter diaries were used to assess hunters attitudes, effort, and harvest
behavior in response to disease management strategies that have included an extended
hunting season, removal of seasonal bag limits, and implementation of incentives.
Logistic and linear regressions were used to test the influences of attitudinal variables
and attributes of hunting experiences on the number of deer harvested. Hunting effi-
ciency (i.e., converting chances among deer seen), number of deer seen, and willing-
ness to harvest antlerless deer predicted harvest levels better than hunting effort (i.e.,
time afield) did. Individual differences among hunters’ desire for venison also emerged
as an important predictor of the number of deer harvested.

Keywords hunter effort, harvest motivations, behavior, diary cards, chronic wasting
disease

Introduction

Wildlife managers rely on recreational hunters as a primary “tool” of population control
for ungulate species across North America (Carpenter, 2000). Traditionaly, this has
meant allocating harvest tags and establishing season lengths through some blending of
biological objectives (typically expressed as habitat carrying capacity) and public prefer-
ences for an optimal herd size (i.e., cultural carrying capacity). The emergence of wildlife
diseases in free-ranging white-tailed deer (Odocoileus virginianus) has complicated the
task of balancing traditional objectives where agencies opt to pursue radical reduction in
local deer populations as a means to reduce the probability of disease transmission
(Heberlein, 2004).

Shortly after chronic wasting disease (CWD) was discovered in southern Wisconsin
in February 2002, for example, the Wisconsin Department of Natural Resources (WDNR)
announced its intent to pursue a goal of disease eradication. In doing so, the agency ini-
tially sought to depopulate the entire wild deer herd where the disease was present to prevent
it from spreading throughout the state (Heberlein, 2004). The agency enlisted deer hunters
to achieve the depopulation goal and established a hunting season that ran continuously
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from June through January in a management area referred to as the disease eradication
zone (DEZ). After three successive campaigns to eradicate CWD in Wisconsin, the DNR
has subsequently tempered the population reduction goal from zero deer to less than five
deer per square mile in the DEZ. Although summer hunting has been discontinued, the
gun season in the DEZ opens one month earlier and extends one month longer than else-
where in Wisconsin. Harvest quotas are unlimited for antlerless deer and a variety of
incentives have been attempted to make progress toward the population reduction goal
(Rolley, 2005).

Context of Problem

Although hunters remain the primary tool in the population reduction strategy, under-
standing the behavior of huntersis critical to assessing the potential for successin disease
management. Regulations and season formats that encourage unlimited deer harvest run
counter to legal and social norms that have evolved among deer hunters over the previous
six or seven decades. Doubts have been raised about the effectiveness and ability of deer
huntersto control overabundant deer when participating within more traditional deer hunt-
ing seasons (Brown et a., 2000; Riley, Decker, Enck, Curtis, & Lauber, 2003). Efforts to
achieve adequate population control can be compromised when there are not enough hunt-
ers or when hunters are unwilling to harvest antlerless deer.

The question that we raised is. Can deer managers hope to entice cooperative hunter
behavior in the form of increased effort and increased harvest through a combination of
expanded opportunities, incentives, and support for the disease eradication program? Our
primary objective in this article was to determine factors that influenced the number of
deer that hunters were willing to shoot. For example, we were curious whether hunter
cooperation with herd reduction would override personal concerns over the safety of eat-
ing potentialy infected venison. Might hunters exhibit a reluctance to overexploit local
deer populations, thereby reducing recreational benefits in future seasons? To address
these issues, we developed amodel that predicted hunter effort and harvest behavior in the
DEZ during the extended firearm season.

Conceptual Framework

A primary rationale for the long gun season implemented in the DEZ was the belief that
hunters afforded more time will harvest more deer than they would during a traditional
season. The relationship between effort (i.e., time spent afield) and harvest, however, is
not necessarily linear (Frey, Conover, Borgo & Messmer, 2003; Van Deelan & Etter,
2003). Higgins-Inman and Vaughan (2002), for example, presented hunter diary data to
show that bear hunters using hounds hunted more hours than would have been necessary
to harvest a bear by passing-up shots at bears that were successfully treed. We hypothe-
sized that the number of days hunted (i.e., effort) would be positively related to the num-
ber of deer harvested per hunter based on the notion that the DEZ provided gun hunting
during times unavailable elsewhere in Wisconsin. We reasoned that longer seasons would
attract hunters during these time periods.

Understanding Harvest Behaviors

Although there have been studies of what motivates illegal wildlife (e.g., Eliason, 1999,
2004; Muth & Bowe, Jr., 1998) and fish harvest (Finn & Loomis, 2001; Sutton, 2003;
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Sutton & Ditton, 2001), few studies have specifically examined factors affecting hunters
decisions to shoot game. Recognizing that harvest decisions are likely context-specific
and potentially influenced by a variety of factors, we organized our predictors based on
the PRECEDE framework of behavior (Mullen, Hersey, & Iverson, 1987). This model
recognizes that voluntary behaviors result from a combination of predisposing, enabling,
and reinforcing factors.

Predisposing factors are the preferences and prior motives that hunters bring to an
experience, including attitudes and persona characteristics that either support or inhibit
the behavior (i.e., shooting deer). Enabling factors are objective characteristics of an indi-
vidual, community, or environment that facilitate the behavior. Reinforcing factors are the
rewards or punishments that follow the behavior or are an anticipated consequence of it
(Lynch, 2000).

Predisposing Factors

We investigated the influence of six predisposing factors on hunters' harvest levels, which
we defined as the number of deer harvested by an individual in the DEZ. These factors
were type of hunter (e.g., buck versus antlerless), harvest threshold, efficiency, attitude
toward the WDNR’s eradication plan, attitude toward the population reduction goal, and
perceived risk from eating deer from the DEZ. Given that the importance of harvest moti-
vations differs among hunters (Decker & Connelly, 1989; Kellert, 1978), it is likely that
hunters differ in both the number and type of deer they seek from a hunting opportunity. In
our study, three variables tap different dimensions of motivation for shooting deer.

First, we hypothesized that hunters who expressed a greater willingness to shoot antl-
erless deer would harvest more deer than those who considered themselves to be only
“buck hunters’ or “trophy buck hunters.” Heberlein and Kuentzel (2002) provided evi-
dence that buck hunters differed from doe hunters in their preferences and satisfactions.
Self-identification as a “buck” or “trophy” hunter may result in hunters who increase
effort, but also take fewer shots as they wait for a particular animal (Kellert, 1978).

Second, selectivity in shots taken is not merely afunction of hunter type and warrants
consideration on its own as an influence on harvest behavior. Hunters may refrain from
taking shots for ethical reasons (e.g., the deer was running), perceived skills (e.g., deer
was out of range), or other situational factors. We hypothesized that hunters who optimize
their shooting opportunities would harvest more deer than those who were conservative in
shooting deer.

Third, the demand for venison differs among hunters (Holsman & Meinerz, 2004).
We termed the number of deer that a hunter iswilling to shoot for his or her own use as
the “harvest threshold.” Our hypothesis was that the higher a hunter’s harvest threshold,
the more deer he or she will shoot because a stated demand for venison serves as a
behavioral intention with close specificity to the actual behavior (Ajzen & Fishbein,
1980).

Hunters' attitudes toward CWD and its management are also likely to influence hunt-
ing effort and number of deer harvested. We were particularly interested in whether hunt-
ers who supported the CWD management plan in general and the deer population
reduction goal in particular would hunt more days and harvest more deer than hunters who
opposed CWD eradication efforts.

One predisposing factor that could negatively impact effort and harvest levels was the
perceived risk of eating potentially infected venison. Hunters have expressed some gen-
eral concern about risks posed by CWD to deer populations (Holsman & Meinerz, 2004,
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Petchenik, 2003), but the personal concern does not appear to have influenced hunter deci-
sions to harvest deer (Gigliotti, 2004; Miller, 2003), or to keep hunting in an area where
deer have contracted an epizootic disease (Bull, Lupi, & Peyton, 2004; Needham, Vaske, &
Manfredo, 2004; Petchenik, 2003). None of these studies, however, specifically addressed
potential concerns over CWD to create reluctance among participating hunters to harvest
deer, especially when the primary motivation was to obtain meat. We hypothesized that
high concern over the safety of venison from the DEZ would reduce the number of deer
that hunters harvested.

Enabling Factors

We explored the role of three enabling factors on harvest levels: (a) access to land, (b)
lack of perceived time constraints, and (c) actual amount of hunting effort (i.e., days
afield). Constraints of time and access to hunting have been shown to significantly
reduce hunting participation and effort (Miller & Vaske, 2003). We hypothesized that
hunters with adequate land access in the DEZ who did not feel constrained by time
would exert more effort and harvest more deer than those who perceived time or land
access as constraints. We also hypothesized that hunters who hunted more would har-
vest more deer.

Reinforcing Factors

As part of the deer reduction effort, the WDNR implemented a number of policies
to increase harvest levels in addition to allowing unlimited antlerless tags. One policy
that served as an incentive to shooting an additional deer (beyond the single deer
alowed under the traditional quota system) was an “Earn-A-Buck” (EAB) rule that
required hunters to shoot and register an antlerless deer before receiving a buck tag. We
hypothesized that motivation to comply with EAB would result in higher harvest levels.
Similar to the implied intention of a hunter’s harvest threshold, hunters indicating a
motivation to comply with EAB are expressing a desire to shoot at least two deer. We
hypothesized that those motivated by EAB would harvest more deer than hunters who
were not motivated by it.

The WDNR also attempted several types of monetary incentives to promote deer har-
vest. We explored two of these incentivesin this study. First, landowners were eligible for
a$200 cash reward if adeer that tested positive for CWD was harvested on his or her land.
Hunters who harvested a CWD-positive deer also received a $200 reward ($400 if they
were the landowner). Second, every time a hunter registered a deer in the DEZ, he or she
was placed into a drawing for $20 rewards drawn in a lottery. We hypothesized that both
of these programs would increase harvest levels among hunters who indicated that cash
incentives increased their hunting effort.

Finaly, the human dimensions literature has consistently shown that deer sightings
are among the most important influences on hunter satisfaction (Gigliotti, 2000). Hunter
perception of the likelihood of harvesting game appears to directly influence their effort
(Miller & Vaske, 2003; Van Deelen & Etter, 2003), their willingness to obtain antlerless
deer permits (Frawley, 2002), and their tolerance for hunter crowding (Heberlein &
Kuentzel, 2002). We reasoned that seeing deer would be an important reinforcing factor
that would positively influence hunters to spend more time afield in the DEZ and conse-
guently harvest more deer.
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Data Collection

A self-administered survey comprised of diary cards and a questionnaire was sent to aran-
dom sample (n = 1,166) of resident gun-deer hunters during the 2004 hunting season. The
sample provided by the WDNR consisted of hunters (=18 years old) who registered at
least one deer in the DEZ during the previous hunting season. Because the WDNR does
not collect information from hunters on where they hunt at the time of license transactions,
using past registration stubs provided the only meansto link deer hunters to management
units within the DEZ.

Each hunter in the sample was mailed diary cards covering three separate periods of
the DEZ season: (a) October 28 to November 19, 2004 (“pre-traditional” period), (b)
November 20-28, 2004 (“traditional” period), and (c) November 29, 2004 to January 2,
2005 (“post-traditional” period). Hunters were instructed to use the diary cards to record
dates and number of hoursthey hunted, aswell asthe number of deer seen, deer harvested,
and motivations for harvesting each animal taken. The season was divided into three peri-
ods to shorten the time between contacts with hunters to encourage a higher response rate.
Hunters were instructed to take the diary cards with them into the field to minimize recall
bias. They were also instructed to return the cards blank if they did not hunt during agiven
period. Hunters also received a 12-page questionnaire in January 2005. This questionnaire
measured hunters beliefs about CWD, risk perceptions, opinions about management
including the motivational influence of monetary incentives, demographic information,
and genera hunting behaviors and preferences.

Duplicate copies of dl instruments (i.e., 3 diary cards, questionnaire) were sent in suc-
cessive mailings up to the fourth contact (a second copy of the questionnaire was sent to
non-respondents). Respondent diary cards and questionnaires were matched using a unique
identification number. Response rates for the three diary cards after adjusting for nondeliver-
ableswere: (a) diary 1 (52%), (b) diary 2 (52%), and (c) diary 3 (40%). Thirty-eight percent
of DEZ hunters returned al three diary cards. The response rate to the DEZ questionnaire
was 56%. A non-response telephone survey (n = 44) was conducted in February 2005 using
a subset of questionnaire items. Based on a comparison of responses between mail and tele-
phone respondents, no statistically significant differences were detected. Analyses in this
article used hunters who only completed and returned all four instruments (n = 418).

Measurement of Variables

Independent variables. The independent variables used in the model included the pre-
disposing, enabling, and reinforcing factors described earlier (Table 1). “Hunter type”
measured the self-concept of huntersrelative to their preference to hunting bucks over
antlerless deer and was coded as 0 (a buck hunter) or 1 (open to harvesting an antler-
less deer). Harvest threshold was measured by asking “What is the maximum number
of deer you are willing to harvest from the DEZ for your own use in a single season?’

“Harvest efficiency” was based on bivariate scatterplots of the number of deer each
hunter harvested against the number of deer seen, thus indicating that many hunters, espe-
cially unsuccessful hunters, were passing up shot opportunities. Harvest efficiency
accounted for differences in hunter optimization, or conversion, of harvest opportunities
asapossible predictor of total individual harvest. Harvest efficiency was the ratio of num-
ber of deer harvested divided by the number of deer seen.
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Tablel
Summary of hypothesized influences on hunter effort and number of deer harvested by
gun deer huntersin the DEZ of southwest Wisconsin during the 2004 season

Hypothesized effect Results of preliminary

on being over/under logistic regression

Independent variable harvest threshold anaysis

Hunter type Positive Significant
(Antlerless versus buck)

Harvest threshold amount Positive Not applicable

Harvest efficiency Positive Significant

Attitude toward CWD Positive Not significant
eradication plan

Attitude toward reducing deer Positive Not significant
population to <5 deer per sg. mi.

Perceived risk of eating deer Negative Not significant
from DEZ

Available time to hunt Positive Not significant

Accessto land in DEZ Positive Not significant

Actual time spent hunting (Effort) Positive Significant

Number of deer seen while hunting Positive Significant

Motivation to comply with Positive Significant
Earn-A-Buck requirement

Motivation to win $20 drawing for Positive Significant
harvesting deer

Attitudinal variables tested were respondents opinion of the WDNR’s CWD manage-
ment plan (4-point scale from “too aggressive’” to “not aggressive enough”), attitude
toward the DEZ deer population goa (5-point scale from “strongly agree” to “strongly
disagree”), and persona perceived risk of eating venison from the DEZ (4-point scale
from “very concerned” to “not at al concerned”). Perceived time constraints and land
access constraints were measured as yes/no items. Reinforcing factors included the impor-
tance of complying with EAB on the first deer harvested (yes/no [reported on diary
cards]), chance to earn $200 for shooting a CWD-positive deer (yes/no), and chance to
win a $20 lottery drawing (yes/no). Finaly, effort (total days hunted [continuous]) and
number of deer seen (continuous), were measured on diary cards.

Dependent Variables

We used binary logistic and linear regression techniques separately to test the influence of
the independent variables on two different dependent variables. Logistic regression
answered the question “What factors determine whether a hunter’s reported deer harvest
total met/exceeded their harvest threshold?’ This question explored the extent to which
hunters may be harvesting more deer than they wanted as a way to assist agency efforts at
deer herd reduction. Hunters who met or exceeded their harvest threshold (48%) were coded
as 1; hunters who failed to achieve their stated harvest threshold (i.e., shot fewer deer than
they indicated they were willing to shoot) were coded as 0 (52%). This over/under threshold
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classification was the dependent variable for the binary logistic regression. Stepwise linear
regression tested the factors that influenced the total number of deer each hunter harvested in
the DEZ. For the linear model, “total harvest”—the number of deer taken by each hunter as
reported on diary cards—was the dependent variable.

Regression Models

For both the logistic and linear regressions, we generated three separate models to test for
the effects of predisposing, enabling, and reinforcing variables, respectively, on harvest
behavior. These models were used to identify candidate predictorsfor use in reduced mod-
els for each dependent variable (Hosmer & Lemeshow, 1989). Only the variables that
were found to be significant in these exploratory analyses were included in final revised
models described in the results. Independent and dependent variables that violated the
assumption of normality were transformed using their natural log.

For the linear regression models, stepwise procedures were used to select the most
influential variables on total harvest. Model selection was determined by identifying the
plateau point for adjusted R? values as means of choosing a parsimonious fit. Variables
were excluded from models if they were not significantly related to total harvest or if their
inclusion resulted in aless than 1% increase in overall explained variance of the model.

Results

Univariate Results

Hunter effort averaged 11.2 days and 50.2 hours for the season. Hunters harvested an
average of 3.63 deer, but 52% harvested two deer or less and 17% did not shoot any
(Figure 1). About half of the hunters failed to attain their harvest threshold (Figure 1).
Among the possible constraints to effort, 26% of respondents said that “lack of time” pre-
vented them from shooting more deer; 13% reported that “accessto land” was abarrier.
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Figure 1. Percent distribution of harvest thresholds reported by hunters compared to number of
deer each hunter actually harvested.
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Regarding the attitudinal items, 38% of hunters said the DNR was being “too aggres-
sive” with CWD, whereas 31% said it was “about right.” Fifty-four percent of hunters dis-
agreed or strongly disagreed with the deer reduction population goal and only 16% agreed.
As for reinforcing factors among hunters who shot at least one deer, 46% listed EAB as
the primary reason that they harvested the first deer. Only 19% and 16%, respectively,
said that the lottery program and the chance to earn $200 for shooting a CWD-positive
deer motivated them to increase the number of deer harvested. About 77% of hunters were
willing to harvest an antlerless deer compared to 23% who considered themselves to be
only buck hunters.

Logistic Model Results

Thefinal logistic model suggested that hunters who exceeded their harvest threshold were
those who were most efficient (or were least selective) in shooting deer, hunted more
days, saw more deer, had a higher harvest threshold, described themselves as more willing
to shoot antlerless deer, and were motivated by EAB to shoot their initial deer. Results
indicated that al but one of the variablesin the model was significantly (p < .05) related to
whether hunters attained their stated harvest threshold (Table 2). The only variable that
failed to reach statistical significance when controlling for the other factors was the moti-
vation to receive a$20 lottery payment. All of the significant predictor variables were pos-
itively related except for harvest threshold, which had a negative association. This result
can beinterpreted as the more deer a hunter says that he or she iswilling to kill for his or
her own use, the less likely or harder it will be to achieve that number of deer. Variables
with the strongest association in predicting whether hunters attained their harvest thresh-
old were hunters' motivations to comply with EAB and their orientation toward harvest-
ing antlerless deer. Based on odds ratios, hunters who were motivated by EAB and those
who did not consider themselves to be buck hunters were each about twice as likely as
other hunters to meet or exceed their harvest threshold. The overall fit of the model was
significant and correctly classified 77% of the cases, x2(7) = 154.40, p < 0.001.

Linear Model

Stepwise linear regression identified significant variables that affected the overall number
of deer harvested by each hunter. Results produced a relatively parsimonious explanation

Table2
Revised logistic regression model predicting whether hunters achieved their harvest
thresholds in the DEZ during the 2004 season

Variable B wald p-vaue Oddsratio
Effort (days) .051 5.90 .01 1.05
Number of deer seen .057 36.0 .001 1.06
Harvest threshold amount —-.593 41.3 .001 0.55
Harvest efficiency .065 50.1 .001 1.07
Hunter type (buck vs. antlerless) 733 4.7 .05 2.08
EAB as amativator .820 9.0 .001 2.27

L ottery as motivator 717 3.2 .07 2.05




CWD and Harvest Behavior 185

Table3
Stepwise linear regression results for significant factors influencing hunters’ harvest
levelsin the DEZ during the 2004 season

Dependent variable: number of deer harvested

Preliminary
models Final model®
B p-vaue B p-value.
Predisposing variablest
Harvest threshold 31 .001 22 .001
Harvest efficiency 46 .001 .53 .001

Ry” =0.39, F = 113.4, p < .001, df = 2
Enabling variables®
Effort (days hunted) .33 .001 Excluded
Ry”=0.20, F =475, p<.001, df = 1
Reinforcing variables

Number of deer seen 45 .001 47 .001
Motivation to comply with EAB .26 .001 Excluded
Motivation to win $20 drawing .20 .001 Excluded

for harvesting deer
Ry” =055, F=55.1,p<.001, df = 3
Final model: R, = 0.59, F = 183.7, p<.001, df = 3

IV ariables removed at step 2: hunter type, attitude toward CWD eradication plan, attitude toward

poE)uIation reduction goal, perceived risk of eating deer from CWD.
\/ariables removed at step 1: time available to hunt, access to land.
Svariables removed at step 3: effort, motivation to comply with EAB, motivation to win $20

drawing for harvesting deer.

of why some deer hunters harvested more deer than others in the DEZ (Table 3). Three-
predictor model explained 59% of the variance in hunter harvest levels. Harvest effi-
ciency, number of deer seen, and maximum harvest threshold were significantly related to
the number of deer harvested per hunter. Harvest efficiency was the strongest predictor
(B = .53) of the number of deer harvested when controlling for the influence of other vari-
ables in the model. Hunters who were least selective (i.e., those who optimally convert
deer sightingsinto deer harvests) shot more deer than hunters who passed up shot opportu-
nities. The more deer seen and the higher one's willingness to harvest deer, the more deer
were harvested per hunter.

Discussion

Different variables predicted hunters who met or exceeded their harvest threshold than
predicted overall harvest levels. The logistic model found seven variables associated with
classification of being over/under one's harvest threshold. Attainment of harvest threshold
was greatest for hunters motivated by EAB, those who did not consider themselves “buck
hunters,” and those most likely to shoot more deer than they wanted for their own personal
use. Moreover, hunting more days, seeing more deer, converting more chances, and desiring
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fewer deer for personal use also contributed to hunters' likelihood of meeting or exceed-
ing their stated threshold.

The array of factors and their relative importance changed substantially when the
number of deer each hunter actually harvested was considered as the dependent vari-
able. Findings suggested that high harvest was a function of willing antlerless hunters
who were in quality spots, saw a large number of deer, and optimized their chances.
These variables included effort and the effects of external motivators such as EAB or
incentive programs. Consistent with Heberlein and Kuentzel (2002), our findings indi-
cated that hunters who preferred to hunt for bucks passed up more shot opportunities
than other hunters.

Results also suggested that hunter effort, by itself, was not a significant determinant
of deer harvest. Increases in hunter effort may not be contributing to the agency’s goal of
deer reduction. Perhaps DEZ hunters who spent more time afield may also be hunters who
were more selective in their harvest opportunities such as trophy buck hunters who spend
many hours trying to harvest a buck of a particular size. Alternatively, the lack of statisti-
cal significance of hunting effort when controlling for other factors suggests that extra
time in the woods does not necessarily overcome a poor hunting location (i.e., time afield
matters less than maximization of opportunity). One can envision two hunters, one in an
area of high deer density and the other in an area of low deer density. Aslong asthereisa
willingness to shoot what is seen, the hunter in the high density areawill not have to wait
as long for a chance to get a deer, whereas the second hunter may have to expend more
effort to fill atag.

Both harvest efficiency and harvest thresholds emerged as important considerations
for research and management. “Harvest efficiency,” however, may have a number of
underlying factors influencing why some hunters chose to convert most of their chances,
whereas others were “less efficient.” First, from an ethical perspective, hunters may pass
up shots at deer including opportunities that are perceived to be out of range or presented
at apoor angle. Even though the existing deer population reduction goal encourages hunt-
ers to be aggressive and take all chances presented to them, at least some and perhaps
many hunters were not taking every chance.

Second, deer hunters may selectively wait for a large buck or even alarge doe. The
importance of EAB as a motivator suggests that almost half of the hunters surveyed may
not have shot their first antlerless deer if they were not required to do so to aso hunt
bucks. Clearly, hunters prefer to be selective in their choice of harvest.

Third, hunters who were less efficient may simply be those who, like Higgins-Inman and
Vaughan's (2002) bear hunters, derive satisfactions from the chase and pass opportunities to
extend their experience. In the DEZ where tags were unlimited, this seems less plausible.

Fourth, some hunters may self-regulate their harvest based on disagreement with deer
management goals of herd reduction. Although thisis possible, we did not find supportive
evidence. Neither attitudes toward the eradication plan nor the deer reduction goal were
significant in our preliminary model. Those opposed to the deer reduction goal were just
as likely to be among the highest harvesters as those who agreed with the goal. Con-
versely, hunters who supported the goal were just as likely to not shoot any deer as those
who opposed it.

Perceived risk regarding consuming venison from the DEZ did not influence harvest
behavior. This supports CWD studies showing concern over meat safety has not yet had a
significant impact on hunting participation (Gigliotti, 2003; Miller, 2003). Hunters' growing
experience with CWD, most notably the lack of any human illnesses from the disease, may
have reduced fears typically associated with unknown or dreadful risks (Slovic, 1987).
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These findings are another example of the growing body of research that has found
weak or no relationships between general attitudes and specific behaviors (e.g., Azjen &
Fishbein, 1980; Marcinkowski, 1998; Tarrant & Green, 1999). This is a mixed blessing
for deer managers who can take comfort in knowing that just because hunters may com-
plain about specific policies, it does not necessarily mean that they will not comply with
the desired goals. It also means that the most ardent supporters may not be doing their part
to “help the cause.”

The importance of deer sightings in predicting harvest levels was not surprising.
Hunters who saw more deer were more likely to be presented with opportunities perceived
as both desirable and within their skill sets. Seeing more deer may also have a psycholog-
ical and pragmatic effect on harvest behavior. Seeing many deer servesto reinforce hunter
perceptions that their individual harvest actions are not significantly affecting overall deer
abundance and, therefore, not mortgaging their future opportunities. This perception may
serve to increase their harvest threshold more than someone who hunts in an area with
lower deer density who becomes less willing to harvest additional deer. More research is
needed to identify additional factors that influence hunter harvest threshold.

Management | mplications

Findings partially support the use of EAB in the DEZ as a strategy for increasing deer har-
vest. Mativation to earn a buck was related to a greater likelihood of achieving harvest
threshold, but was unrelated to total deer harvested. Although EAB works to increase the
number of hunters who shoot more deer than they desire for their own use (i.e., harvest
threshold), this program’s effectiveness appears limited to the lower end of the harvest
distribution. The motivation to comply with EAB was present in many hunters and we
assumed that the number of antlerless deer harvested would decrease in its absence. Hunt-
ers may shoot an antlerless deer to get to the buck once, but few hunters are shooting mul-
tiple antlerless deer in an attempt to secure multiple buck tags.

Other reinforcing factors that seek to reward hunters for shooting more deer appear
largely ineffective. The WDNR’s monetary incentive program was hot effective in sub-
stantially increasing the number of deer killed. Few hunters reported that the chance to
earn $200 for a CWD-positive deer or win a $20 lottery drawing motivated them to har-
vest additional deer. Neither variable was significantly related to hunter harvest behavior
when controlling for other factors. Given these and similar findings among DEZ landown-
ers (Petchenik, 2006), the agency has discontinued its use of the $20 lottery program.
After careful consideration, the WDNR has retained the cash reward for testing CWD-
positive deer in an effort to maintain a consistent message about the need to remove dis-
eased animals (Petchenik, 2006).

Overall, hunter harvest decisions depend most heavily on intrinsic harvest thresholds
that seem somewhat immune to agency attempts to increase them. Managers may be best
served to manage the segment of hunters most willing to harvest deer rather than taking its
current broad approach of providing alonger season as a means of increasing effort. One
emerging strategy supported by our findings is an agency effort to register hunters under
private landowner permitsto hunt in “sparks’ areas where CWD incidenceis high or other
priority locations such as refuges created where hunter density is low because of limited
access. Thisis one example of afocused effort to put willing hunters in places where they
can reduce deer numbers most efficiently. This strategy is likely to be more effective than
trying to promote overal hunter effort, especially since time in the field appears to matter
less than location.



188 R. H. Holsman and J. Petchenik

Our sampling design that draws on successful hunters in the past as a basis for mea-
suring hunter effort and harvest is a potential limitation. Given the available funding and
database options for generating a hunter sample from the DEZ, however, we believe this
to be the optimal approach. Currently, there is no way to capture deer hunters who hunt in
specific areas such as the DEZ without utilizing past information about where they regis-
tered deer. Results here may differ from arandom sample of all huntersin the areaif suc-
cessful hunters differ in their attitudes and behaviors than hunters who did not harvest a
deer the previous year. Findings, especialy related to hunter behavior (i.e., harvest,
effort), may overstate the amount of deer hunting currently in the DEZ.

Finally, our modelsfall short of explaining all factors that influence harvest decisions,
but provide a starting point for research on harvest behavior. Managers need to consider
the rate of deer herd reduction in light of overall hunter demand for venison to determine
if recreational hunting alone or in conjunction with other measures (e.g., sharpshooters)
can redlistically achieve the desired herd reduction to manage CWD.
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