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ABSTRACT: Ecosystem management takes into account all components of ecosystems, including
people. In this context, an improved knowledge of moose (4/ces alces) hunters’ preferences and
perceptions is a prerequisite to the implementation of ecosystem management in the boreal forest.
In Québec, they are one of the most important and one of the most influential groups of outdoor
recreationists. In an area subject to intensive forest harvesting in Northwestern Québec, >90% of
hunters interviewed (n = 188) identified camaraderie, presence of a natural environment, and high
moose density as the most important criteria in determining the location of hunting areas. Over 60%
of hunters thought that forest harvesting systems used within their hunting areas were inappro-
priate. Hunters wanted restrictions on size of cutovers, increased proportion of residual forest,
adaptation of cutovers into landscape features, reduction in woody debris, and increased width of
forested buffer strips along lakes, watercourses, and around hunting camps. Few differences were
noted between hunters with or without cuts within their hunting areas or between hunters in
vehicles and those who hunted from camps, suggesting that hunters’ perceptions were also
influenced by sociological parameters external to the hunting experience. Satisfaction with respect
to the hunting experience depended upon the number of moose seen and killed, age of hunters, and
presence of cuts within the hunting areas. These results are interpreted in the context of forest
ecosystem management.

Keywords: beliefs, clear-cuts, cutting, ecosystem management, forest management, hunting,
knowledge, logging, motivation, perception, sociological profile

RESUME: La gestion écosystémique vise 4 prendre en considération toutes les composantes de
I’écosystéme, y compris les humains. Dans ce contexte, une meilleure connaissance des préférences
et des perceptions des chasseurs d’orignaux (A4lces alces) semble un prérequis important pour la
gestion de la forét boréale. Au Québec, ceux-ci constituent I’un des plus forts contingents
d’usagers de la forét et I’un des groupes les plus influents. Dans un site d’étude fortement utilisé
pour I’exploitation forestiére dans le nord-ouest du Québec, >90% des chasseurs interviewés (n =
188) ont identifié la camaraderie, la présence d’un environnement naturel, et de fortes densités
d’orignaux comme les principaux criteres considérés lors du choix de leur site de chasse. Plus de
60% des chasseurs pensaient que les techniques d’exploitation forestiére utilisées dans leur site
de chasse étaient inadéquates. Ils désiraient des coupes de plus petite superficie, une plus forte
proportion de forét résiduelle, des coupes aux contours adaptés aux caractéristiques du paysage,
une réduction des débris ligneux, et des lisiéres boisées plus larges le long des plans d’eau et des
camps de chasse. Peu de différences ont été notées en fonction de la présence ou de I’absence de
coupes dans le site de chasse ou entre les chasseurs en véhicules ou ceux qui chassaient & partir
de camps de chasse. Ceci suggére que la perception des chasseurs est aussi influencée par des
paramétres sociologiques externes a la chasse. La satisfaction pour I’activité de chasse dépendait
du nombre d’orignaux vus et récoltés, de 1’age des chasseurs, et de la présence de coupes dans le
territoire de chasse. Ces résultats sont interprétés dans le contexte de la gestion écosystémique.

Mots-clés: aménagement forestier, chasse, connaissance, coupe totale, croyance, exploitation
forestiére, gestion écosystémique, motivation, perception, profil sociologique
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Forest management has evolved through
4 phases of increasing sophistication: an
exploitive phase with few considerations
for resource sustainability, an administra-
tive phase characterized by simple regula-
tions mostly oriented through the promotion
of fibre production, an ecologically-based
phase that followed a better understanding
of forest ecosystems and, finally, a socially-
oriented phase characterized by an increased
involvement of individuals and organiza-
tions in resource management decisions
(Gilmore 1997). This last phase, usually
referred to as ecosystem management, is
currently seen as the most promising means
to assure sustainable use of natural re-
sources while minimizing conflicts between
users. However, implementation of eco-
system management is complex because it
requires information on all components of
an ecosystem, including people (Grumbine
1994). Unfortunately, biologists and forest-
ers tend to concentrate on what they do
best: understanding the needs of wildlife
and forests, but too often neglecting the
human component of ecosystems. While
scientifically acceptable, it is not surprising,
for example, that clear-cuts, could experi-
ence fierce opposition. A better under-
standing of the needs of users, namely that
of the forest industry and that of outdoor
recreationists is essential to propose so-
cially acceptable management measures
(Eastman 1973, Morton et al. 1995).

The needs of the forest industry involve
profitable timber production and acceptable
rates of return on capital while at the same
time fulfilling environmental obligations
(Anonymous 1994). Forest management
practices that ensure adequate regenera-
tion were developed in accordance with the
sustainable yield concept in order to meet
these objectives over the short and long
term (Barrette et al. 1996). Concerns about
wildlife populations in the 1960s and 1970s
have resulted in the establishment of sev-
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eral forest harvesting guidelines, including
forest buffers around lakes and water-
courses, cut-size restrictions, forested cor-
ridors between adjacent cutovers, and re-
sidual forests within cutovers. Suchlogging
guidelines are aimed toward protecting water
quality, maintaining minimum cover for ter-
restrial wildlife over the short-term, and
favouring the establishment of diversified
forest stands over the long-term (Eastman
1973, OMNR 1988, MER 1989).

People’s values and motives also must
be included in the forest planning process
(Schroeder 1996). Previous studies were
aimed at determining the motivations ofbig
game hunters in order to optimize game
management strategies. These studies have
demonstrated that hunters seek a variety of
types of satisfaction (Rollins 1987, Decker
and Connelly 1989) and 3 broad categories
of hunters have been identified (Decker and
Connelly 1989): (1) affiliative-oriented hunt-
ers primarily seek the company of friends
and relatives; (2) achievement-oriented
hunters search for self-accomplishment
through discovery, working with equipment,
and/or obtaining meat or a trophy; and (3)
the most common are appreciative-oriented
hunters, who practice outdoor activities
because they want to be in a peaceful and
familiar environment in order to escape
routine and stressful situations.

Otherresearch has dealt with economic
impacts of moose hunting (Bisset 1987,
Bluzma 1987, Condon and Adamowicz
1995), economic values of different forest
stand types and depreciation of outdoor
recreationists’ perceptions due to wildfires,
forest cutting, and proximity of hunting ar-
eas from hunters’ residences (Condon and
Adamowicz 1995; Mortonetal. 1995; Boxall
etal. 1996a, 1996b; Adamowiczetal. 1997).
While primarily oriented towards the devel-
opment of adequate sampling methodology,
these studies have shown the prime impor-
tance of natural landscape, reduced contact
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with other recreationists, improvement in
 game numbers, and the negative impact of
habitat modification on the value
recreationists place upon a specific area.

To our knowledge, there have not been
studies to determine how forest harvesting
influences moose hunters activities or how
forest practices could be modified to mini-
mize the impact on sport hunting. Both
positive and negative outcomes can be pre-
dicted. For example, although roads cre-
ated by the forest industry allow easier
access to hunting areas, improved access
could increase the number of hunters into a
specific area, thus creating competition for
a limited number of available moose in a
specific area and contribute to crowding of
hunters. Crowding and the modifications to
the natural landscape by forest activities
both diminish the satisfaction of apprecia-
tive-oriented hunters.

Hunters objectives must be understood
in order to provide a fulfilling recreational
activity. Only direct questioning of the
participants can assess such psychological
evaluation (Heberlein 1992). In this study,
our objective was to determine if changes in
forestry practices were required to main-
tain hunter satisfaction and, consequently,
their continued participation in moose hunt-
ing. Wecollected information: (1) on moose
hunters’ preferences for specific hunting
areas; (2) on hunters’ perceptions of cur-
rent forest harvesting practices; and (3) on
the overall satisfaction of the hunting expe-
rience. We then assessed whether moose
hunters’ preferences and perceptions were
influenced by the presence of clear-cuts, by
specific demographic factors, or by hunting
success. Using this information, we sug-
gest forestry guidelines and hunting man-
agement changes that could harmonize hunt-
ers’ needs and those of the forest industry.
This work was part of a larger study that
aimed to determine the short-term impact of
forest harvesting on several wildlife species
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and people (Potvin et al. 1999).

STUDY AREA

The study was conducted in North-
western Québec in a 2183-km? area of
boreal forest subject to intensive logging.
The forest was dominated by black spruce
(Picea mariana) and jack pine (Pinus
banksiana) stands, but mixed stands com-
posed of balsam fir (4bies balsamea), pa-
per birch (Betula papyrifera), and trem-
bling aspen (Populus tremuloides) also
were present.

The west-central section of the study
area was dominated by clear-cuts, aged 7 -
11 years. Forested strips 40 - 60 m wide
were maintained along primary water-
courses and lakes. Size of cutovers were
not restricted and advanced regeneration
was not protected. Clearcutting with pro-
tection of advanced regeneration was prac-
tised in the northern and southeastern parts
ofthe study site during the last 2 years of the
study. In these cuts, 3 to 10-ha residual
stands occupied 4% of the cut areas, and
20-m forested strips were maintained around
all lakes and other watercourses. Cutover
size was limited to 250 ha, and cutovers
>100 ha were separated by 60 - 100 m
forested buffer zones. Advanced natural
regeneration was protected by using the
same trails for harvesting and hauling tim-
ber. In cut areas, the landscape was dras-
tically modified by logging. All commercial
(=9 cm) conifer and trembling aspen trees
had been removed. Residual trees, usually
white birch, were sparse.

The west-central and the southeastern
parts of the study area were easily accessi-
ble by road while the northern portion was
accessible only by water. During the 16-
day hunting season, hunting pressure varied
between 1.9 and 11.5 hunter days/km?, de-
pending on the part of the study site
(Courtois and Beaumont 1999). Generally,
hunting pressure was greater near urban
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areas and where moose densities were the
highest. After aerial surveys, moose densi-
ties varied between 0.1 / km? and 0.6 / km?,
depending on the part of the study area
(Courtois and Beaumont 1999).

Two categories of hunters frequented
the study site: hunters in vehicles, and hunt-
ers staying at camps. The former travelled
slowly along forest roads in vehicles on a
daily basis (average duration of the activity:
1.2 days) and most often 2 people per
vehicle without any artificial means (seats
ontruck, etc.) to improve visibility. Hunters
who hunted from camps were much less
mobile. They travelled to a base in the
forest (camp, trailer, or tent) and hunted
from this site for the entire duration of their
stay (average: 5.5 days), mainly in groups of
3-4 hunters. A map of the study site is
available in Courtois and Beaumont (1999).

METHODS

Data were obtained by intercepting all
vehicles leaving the study site, regardless of
whether or not the hunters had killed a
moose. In a preliminary study in 1991, we
distributed written questionnaires with pre-
stamped return envelopes at the opening of
the hunting season. This technique was
abandoned due to a very low rate of return
and replaced with direct interviews on the
study site. Surveys were conducted during
the firearm hunting season (12-27 October,
1992) at 3 registration stations between
08:00 and 18:00 hours. In addition, stations
remained open until noon on 28 October in
order to survey hunters who departed fol-
lowing the close of the season. Following a
briefdescription of the purpose of the study,
the interviewers asked the vehicle drivers
to respond orally to the questionnaire. To
avoid any auto-correlation in the data, only
one questionnaire was filed per group. On
some occasions, the interviewed hunters
consulted their partners to solicit their opin-
ions. Such hybrid answers could differ
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from individual responses, but we observed
that hunters’ perceptions were firmly set,
judging from the rapid answers that they
usually provided.

The questionnaire contained 6 sections
that had been developed from interviews
with regional wildlife managers. The first
section included background information
(i.e., portion of the study area frequented,
presence of cuts in the hunting site as
observed by the hunter, date), specific de-
mographic questions (category of hunter
[camp, vehicle], age, hunting experience,
time invested in preparing for the hunting
trip), harvest statistics (number of hunting
days, moose, and small game harvests), and
hunter’s knowledge of the particular hunt-
ing areas (years hunting in that hunting
area). The second section sought informa-
tion on preferences (accessibility, visual
aspect of the environment, noise, camp,
trails, tree stands, moose abundance) about
the choice of hunting areas. Parts three and
four of the questionnaire dealt with hunters’
perception of the impacts of logging and the
actual logging methods employed. The fifth
part attempted to determine the beliefs of
hunters about limiting factors of moose
populations (hunting, predation, poaching,
and logging). Finally, hunters were invited
to make an overall assessment of their
hunting experience. Hunters’ perceptions
and beliefs were assessed with direct state-
ments (e.g., logging has caused a reduction
in moose numbers) and answers were re-
corded on a 5-point Likert scale (Rollins and
Romano 1989) ranging from strongly agree
(1) tostrongly disagree (5). Therespondent
was given a sheet with the Likert scale to
more easily and more consistently code
answers. The interviewers read the ques-
tion, then recorded the oral answer on the
questionnaire.

Questions on hunters’ preferences, per-
ceptions, beliefs, and overall satisfaction
were the dependent variables that we tried
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to explain by the presence of clear-cuts,
" hunter category, specific demographic fac-
tors, number of moose seen, and hunting
success for moose and small game (inde-
pendent variables). We used the G statistic
to assess changes in hunters’ preferences,
perceptions, beliefs, and satisfaction ac-
cording to the category of hunters and the
presence of cuts within the hunting areas.
Hunters’ overall satisfaction was then cor-
related with harvest of small game, number
of moose seen, as well as age of the re-
spondent, hunting experience (years), and
knowledge of the hunting area (years fre-
quented). Spearman’s rank correlation was
employed because this coefficient is well
adapted to monotonic ordinal scale data.
Given the large number of comparisons,
only correlations with P<0.01 were deemed
significant.

On several occasions, more than one
group was present at the same time for
registration, thus limiting our ability to inter-
view all groups due to restricted manpower
and budget. However, all groups that were
interviewed agreed to answer the question-
naire. Because interviews were conducted
outdoors along forest roads, names and
addresses of non-respondents were not
available and a test for non-response bias
was impossible.

RESULTS

Choice of Hunting Areas

One hundred and eighty-eight groups of
hunters were interviewed, representing 34%
of the 380 groups that frequented the study
sitein 1992. The choice of specific hunting
areas seemed to be based upon a number of
sociological, biological, and environmental
factors. The most important criteria were
presence of a natural environment (i.e.,
quality of the landscape), high moose den-
sity (tracks and animals seen), and above
all, to be part of'a group that gets along well
together. Over 90% of respondents (n =

ﬂ Alces

23

COURTOIS ET AL. - HUNTERS' PERCEPTIONS OF LOGGING

188) strongly agreed or mostly agreed with
these points (Table 1). Other factors that
were important (>85% agreement) included
having a comfortable camp, a secluded site
(i.e., few other hunting parties and hunting
camps), a good possibility of harvesting a
moose, and good maintenance of the hunt-
ing areas (i.e., trails and tree stands). Pref-
erences did not differ among hunters with
respect to the presence or absence of cuts
in their hunting areas. However, a higher
proportion of hunters in vehicles (63%) than
hunters from camps (42%) preferred easily
accessible hunting areas (P < 0.01).

Impacts of Forest Harvesting

Hunters considered that the most im-
portant impacts of logging were deteriora-
tion of the natural landscape and increased
number of hunters, with 77% of hunters
agreeing or strongly agreeing with these
two statements (Table 2). Increased ac-
cessibility to the site, greater vulnerability
of moose to predators, and reduction of
moose numbers were also noted by more
than 60% of hunters. Deterioration of the
natural landscape as a result of logging was
more frequently mentioned (P < 0.01) by
hunters who frequented hunting areas where
cuts had been made recently compared to
hunters in areas where no cutovers oc-
curred (84 vs. 66%). The former were also
more likely to express opinions that logging
increased the vulnerability of moose to
predators (67 vs. 62%) and that forest
harvesting produced good deciduous regen-
eration (67 vs. 48%). More persons who
hunted from vehicles than from camps (P <
0.01) perceived improved access to hunting
areas (86% vs. 59%,) and a reduction in
moose numbers (88% vs. 64%) following
cutting.

Forest Harvesting Methods
The majority of respondents (64%) disa-
greed or strongly disagreed that cutting
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methods employed around their hunting ar-
eas were acceptable (Table 3). The main
reasons cited were insufficient residual for-
est (72% disagreed or strongly disagreed
that residual forest was adequate), cutovers
too large (68%), poor landscape-adapted
forest management (64%), too narrow
buffer strips around lakes and watercourses
(61%), and excessive woody debris in cut
areas (60%). Hunters in cutover areas
perceived better deciduous regeneration
than hunters in natural landscapes (67% vs.
48%). More hunters from camps than
hunters in vehicles (P < 0.01) considered
that buffer strips along watercourses (29%
vs. 23% agreement), woody debris left in
cuts (31% vs. 16%), and buffer strips around
camps (21% vs. 10%) were adequate.
However, a higher proportion (65% vs.
47%) of hunters in vehicles perceived coni-
fer regeneration as sufficient.

Limiting Factors of Moose Populations

Poaching was considered the most im-
portant limiting factor of moose populations
(87% agreement) but other factors pro-
posed in the questionnaire were also impli-
cated: hunting by 64% of respondents, and
predation and logging by 61% of hunters
surveyed (Table 4). No significant differ-
ences were noted between the categories
of hunters or between those with or without
cuts within their hunting areas.

Only 46% of respondents were satis-
fied or very satisfied with their hunting
experience. Overall satisfaction with their
hunting experience was 41% for hunters
that used an area that was recently cut (< 10
years) as compared to 63% for hunters in
uncut areas (P <0.01). Hunter satisfaction
was positively correlated with number of
moose seen and killed (r = 0.438 and r =
0.468 respectively, P < 0.001). Moose
hunters, particularly those using vehicles,
hunted grouse. However, satisfaction was
not correlated with hunting success for
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ruffed grouse (Bonasa umbellus; r =0.115,
0.10 < P < 0.20) or spruce grouse
(Falcipennis canadensis; r = 0.136, 0.05
< P < 0.1). Overall satisfaction was posi-
tively correlated with age of hunters (r =
0.195,0.005 <P <0.01). Other independ-
ent variables were not correlated with hunter
satisfaction.

DISCUSSION

In debates over forest management,
arguments inevitably arise over how people
should interact with nature and with each
other. Gerlach and Bengstron (1994) stated
“both supporters and opponents of ecosys-
tem management call for people and their
needs to be considered in environmental
and natural resource management deci-
sions”. Different groups likely have differ-
ent motivations which must be explicitly
expressed to avoid misunderstandings and
unsatisfactory management decisions. Our
results suggest that moose hunters are more
likely to be appreciative- and affiliative-
oriented, a situation that seems widespread
among big game hunters (Rollins 1987,
Decker and Connelly 1989, Rollins and
Romano 1989). The most important at-
tributes in the choice of hunting areas in-
clude the ability of groups of hunters to get
along well together and their pleasure of
being in natural environments. Most hunt-
ers judged these criteria more important
than the challenge of stalking moose or the
desire for meat (Decker and Connelly 1989).
Increased accessibility (e.g., roads), often
seen by foresters as a major positive influ-
ence of forest harvesting, was the least
important criterion for moose hunters in
their choice of hunting areas.

Perceptions Regarding the Impacts of
Forest Harvesting

As in previous studies (Morton et al.
1995), most hunters interviewed in this study
had an overall negative perception of forest
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Table 4. Beliefs of moose hunters related to limiting factors of moose populations in Northwestern Québec after a survey conducted in 1992.:
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Statistical

Percentage of hunters (n = 188)

Statements

Strongly  Agree Neitheragree Disagree Strongly Comparisons'

nor disagree Disagree

Agree

17 N.S:?

14

11

17
19
12
21

47

Hunting decreases moose numbers

N.S.

16

9}

Predation decreases moose numbers

75 N.S.

Poaching decreases moose numbers

N.S.

21

Logging decreases moose numbers

! Statistical comparisons (1) between hunters from camps and hunters in vehicles, and (2) between hunters in areas with or without cutovers.
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harvesting. Over three-quarters of the hunt-
ers considered that logging negatively af-
fects the landscape. Clear-cuts had a major
negative visual impact, and aesthetic
changes to the landscape could influence
moose hunters who were looking first and
foremost for pristine sites. This negative
aspect was accentuated further by the pres-
ence on the ground of woody debris which
hunters considered wasteful.

Increased access has been cited as a
positive by-product of forest cutting (Morton
et al. 1995) but may not be perceived as a
positive factor by all moose hunters. In our
case, improved access was seen positively
more frequently by hunters in vehicles than
by those hunting from camps. These latter
individuals do not necessarily rely on roads
to travel to their hunting areas. In many
parts of the study site, hunters could use
navigable waterways to reach their base-
camp in the forest. In other areas, aircraft
can be used (Gingras et al. 1989). Moreo-
ver, only 47% of respondents considered
access to all parts of their hunting area
important, which concurs with other studies
indicating that road quality was not a real
concern to moose hunters (Boxall et al.
1996a).

Hunters in vehicles explored the net-
work of accessible roads and trails on a
daily basis (Courtois and Beaumont 1999).
Movements of hunters increased contact
between unrelated hunting parties, dimin-
ishing peacefulness and adding to competi-
tion among hunters for the limited number
of moose available. To improve perceived
hunting quality, reduced crowding seems as
important as game density and more impor-
tant than actual game harvest (Heberlein
1992, Morton et al. 1995, Boxall et al.
1996a). For these reasons, many hunters
staying at camps prefer sites offering little
terrestrial access.

A slight majority of hunters (53%) per-
ceived positive impacts of logging, such as
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increased production of deciduous browse,
Although
deciduous trees are rather good competi-
tors within openings created by timber har-
vesting,a 5 to 15-year time lag is required to
create good moose habitat (Vallée et al.
1976). Perhaps hunters’ perceptions were
strongly influenced by very recent cuts or
alternatively the establishment of decidu-
ous species may not yet be apparent in
many hunting areas.

Several hunters indicated that logging
decreased moose numbers and increased
vulnerability to predators, a situation also
reported in the literature (Girard and Joyal
1984, Joyal 1987). This opinion, which was
more frequent among hunters whose hunt-
ing areas had been cut, can undoubtedly be
explained by the perceived loss of shelter
and cover for moose (Eason et al. 1981,
Girard and Joyal 1984, Joyal 1987).

Perceptions of hunters did not differ
greatly according to whether or not logging
operations had recently been carried out in
their hunting area. The general perception
of cutovers was negative by most hunters.
Hunting experience may be only one of the
determinants of hunter attitudes about for-
estry practices. Other societal factors
(socialization, media, education level, etc.)
probably also have influenced perception of
hunters.

Satisfaction of Hunters Regarding the
Hunting Experience

Overall hunter satisfaction regarding
the hunting experience was particularly low
for a coveted activity such as moose hunt-
ing, a sport practiced by 130,000 people
each year in Québec (Courtois and
Lamontagne 1999). This situation could be
attributed to several factors. First, overall
satisfaction of the hunt was significantly
lower for hunters that used a site that was
recently cut, a situation that affected 75%
of the hunters interviewed. Satisfaction
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also depended upon the number of moose
seen and harvested, and these parameters
were fairly low in our study site (3.2 moose
seen and 0.4 moose killed / 100 hunting
days). The importance of the number of
moose seen to overall hunter satisfaction is
consistent with other studies (Decker and
Connelly 1989, Rollins and Romano 1989)
and is not surprising here since moose are of
primary interest to hunters. The availability
and harvest of small game did not appear to
contribute to moose hunter satisfaction. In
particular, hunters staying at camps har-
vested very few small game species to
avoid any activity (e.g., gunfire noise) that
might diminish their chances of seeing moose.

This study also revealed that overall
satisfaction with respect to their hunting
experience increased with age of hunters.
As hunters become more experienced and
more mature, they tend to be more appre-
ciative-oriented and less achievement-ori-
ented (Decker and Connelly 1989). Older
hunters also may be specialized in their
recreation and thus may actually place little
value on harvesting an animal (Bryan 1977,
Ditton et al. 1992). These hunters see
hunting more as a chance to be out in nature
than as an opportunity to bring home a
moose or trophy. Older hunters may have
more time at their disposal than do younger
hunters and they likely place less impor-
tance on having the hunting trip pay off
quickly with a harvest. Moreover, several
studies have shown that income tends to
increase with age and that increased in-
come fosters a greater participation in (Sta-
tistics Canada 1978, David and Genest 1984)
and more satisfaction with (Gauthier and
Gignac 1995) recreational activities. Thisis
likely the case for moose hunting, as itis a
relatively expensive activity to participate
in (equipment, travel, license, etc.). How-
ever, other authors have found that partici-
pation inrecreational activities declines with
age (Statistics Canada 1984), particularly in



[

HUNTERS’ PERCEPTIONS OF LOGGING - COURTOIS ET AL.

activities associated with wildlife (IQOP
1985). It is likely that older hunters who
were dissatisfied with previous hunting ex-
periences had already ceased this activity
(Rollins and Romano 1989), which might
explain why most of the older hunters who
were still hunting were generally satisfied.

Management Implications

In the Canadian boreal forest,
clearcutting is the most prevalent logging
system used in all jurisdictions and general
logging guidelines are similar (OMNR 1988,
MER 1989). The recent interest in forest
harvesting systems that mimic natural dy-
namic processes or take inspiration from
natural perturbations (Bergeron et al. 1999)
does not imply that clearcutting will disap-
pear. Techniques, particularly those that
protect advanced regeneration and soils,
will probably remain as appropriate har-
vesting methods in the near future (Potvin
et al. 1999) because the boreal forest is
generally characterized by even-aged stands
resulting from extensive wildfires. Hunters
prefer less drastic logging methods than
clearcutting but they do not seem to be
categorically opposed to any particular type
of harvesting system. The logging guide-
lines that were in effect at the time of this
study, however, did not satisfy most hunters
over the short term. Because hunters are
looking for a natural and quiet setting, they
often associate logging with reduced natu-
ral conditions, increased access, and noise
pollution around their hunting areas. Asa
result, hunters are demanding greater re-
strictions on the size of the cutovers, in-
creased proportions of residual forest, re-
ductions in woody debris, an increase in the
width of forested buffer strips along rivers
and around lakes, and buffer zones around
hunting camps. Suchrestrictions have been
found to reduce the negative visual impact
of clear-cuts (Boxall et al. 1996b) and man-
agers can start from these criteria to imple-
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ment ecosystem management.

Another, and probably better way to
meet hunters’ expectations would be to
distribute 50 to 100-ha clear-cuts to create
a mosaic pattern on the forest landscape
(Eason 1989, Courtois et al. 1998). This
approach seems to be the only one capable
of meeting the needs of moose hunters, in
particular those who hunt from camps, since
their hunting areas are limited to a few km?
(Courtois and Beaumont 1999). While hunt-
ers can theoretically hunt in any public
forest, crowding substantially reduces pos-
sibilities to find unused hunting areas. In
Québec, moose hunters using camps are
more or less restricted to a particular hunt-
ing area because most other suitable sites
are occupied by other hunting parties.
Moreover, the construction of camps and
other semi-permanent facilities constitute
serious limitations to hunters’ mobility.
Consequently, after finding a suitable va-
cant area, a hunting group will develop it
and indicate occupancy with the use of
signs and other visible cues.

Accurate information could improve
hunter’s overall knowledge of forest man-
agement, change their negative perceptions
and, in some areas, help them to find hunting
areas that correspond to their desires
(Decker and Connelly 1989, Rollins and
Romano 1989, Heberlein 1992, Diefenbach
et al. 1997). In areas used intensively by
hunters, such as wildlife reserves, informa-
tion on the location and extent of present
and past forestry activities, status of the
regeneration, as well as the long-term posi-
tive impact of forest cutting on moose habi-
tat should be provided to the public. This
would help hunters to choose preferred
areas and have a more positive perception
of forest harvesting. In Québec, hunting is
the most important limiting factor for moose
populations (MLCP 1993) but many moose
hunters overestimate the impact of poach-
ing and predation. Better education on the
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biological limiting factors of moose
" populations could improve hunters’ knowl-
edge of moose management.
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