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The authors examined the interaction of 3 situational variables (activity type, location,
and encounter type) on 3 predictors of perceived crowding (perceived, preferred, and
tolerable encounter levels). A total of 310 kayakers and canoers and 356 rafters com-
pleted on-site and mail-back surveys regarding their trip on the Nantahala River in
North Carolina during Summer 1994. A multiple regression analysis showed that pre-
ferred and perceived encounters were more effective predictors of perceived crowding
than tolerable encounter levels, but the relative effect of these measures depended on
the situational context. Respondents’ ability to specify tolcrable encounter levels
depended on their level of specialization. Any attempt to establish use limits must care-
fully consider all the aspects of the river use situation and recognize that multiple
capacities may be related to location, activity, and type of use to be encountered.
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For at least the past 20 years, user perceptions of crowding have provided one approach to
determining social carrying capacities (Heberlein, 1977; Shelby & Heberlein, 1986; Tar-
rant & English, 1996). Yet, in the decade following Manning's (1985) and others’ (e.g.,
Lucas, 1964; Stankey, 1973) claims that multiple carrying capacities exist within a single
recreation site, fow studies have documented the interactive effccts of diffcrent situational
conditions (c.g., usc levels, location, type of encounter and activity) and personal factors
(c.g., encounter preferences and encounter tolerance levels) on perceived crowding levels.
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(Manning, 1985; Stankey, 1973), for canoeists cncountering motorboaters (Schreyer &
Niclsen, 1978), for expericnced uscrs encountering incxpericnced users (Ditton et al,,
1983), and for spccialists cncountering generalists (Hammitt et al., 1984). Onc cxplanation
for thesc differcnces is that perceptions of crowding increase when users encounter others
who arc perceived to have valucs or goals that conflict with their own (Gramman &
Burdge, 1984; Jacob & Schreycr, 1980). According to Gracfe ct al. (1984), method of trav-
¢l and group sizc arc the two most visible signs for asscssing the appropriateness of anoth-
cr group.

The influence of activity on recrcational crowding has partly been demonstrated in the
preceding paragraphs. For cxample, backcountry uscrs and boaters are affected by crowd-
ing at different locations within the setting (campsites vs. trail; Ditton et al., 1983; Patter-
son & Hammitt, 1990); the cffect of use levels (perceived or actual) on crowding varies
across diffcrent activity groups such as canocrs, inncrtubers, anglers, and hunters (Shelby
& Hcberlein, 1986). Furthermore, there is conflicting evidence concerning the relative
cffect of different predictors of crowding for differcnt boating groups on a single river.
Hcberlcin and Vaske (1977) suggested perceived cncounters and preferences are equally
good predictors of crowding (cxplaining 33% and 38% of crowding variance, respective-
ly), but the relative influence of these two variables varied by activity (canoeing, inner-
tubing, and angling). Other studics suggested that perceived encounters may be more
cffcctive predictors of crowding for nonspecialized activities, whereas preferences and tol-
crances for encounter levels may be better predictors of crowding for specialized activitics
(Hammitt ct al., 1984; Shelby & Hcberlcin, 1986). Specialization refers to the devclop-
mental process by which an individual progresses from a gencral infrequent participant in
an activity to a highly committed participant sccking specific settings and equipment
(Bryan, 1977, 1979). Furthcrmore, some activitics arc considered less specialized (e.g.,
inncrtube floating) than others (c.g., kayaking). At lower levels of specialization, and for
less specialized activitics, participants lack well-defined expectations about crowding lev-
cls (Hammitt ct al., 1984) and are, thercfore, more likcely to rcly on situational conditions
than intcrnal (personal) factors in reporting river cncounters.

Personal Factors and Perceived Crowding

At lcast two personal factors have been found to affect perccived crowding: preferred
encounter and tolcrable encounter levels. Previous studies have shown that variance in
crowding can bc substantially increased by measuring the extent to which users encoun-
tered more or less pcople than they preferred (Shelby & Heberlcin, 1986). Preferred
cncounter levels, for cxample, have explained between 16% and 25% of crowding vari-
ance in river settings (Bultena, Field, Womble, & Albrecht, 1981; Shelby, 1980; Shelby &
Heberlein, 1986).

An alternative approach has been to ask uscrs to report the highest number of encoun-
ters they could tolerate before use levels become unacceplable (Patterson & Hammitt,
1990; Roggenbuck, Williams, Bange, & Dean, 1991; Shelby, Bregenzer, & Johnson,
1988). This approach has received much attention in the past few years and has direct
implications for determining carrying capacitics, but the use of tolerable cncounter mca-
surcs may be limited to low-use density settings where uscrs are more specialized. Specif-
ically, nonspecialized users arc less likely to report tolerable encounter levels than spe-
cialized (Patterson & Hammitt, 1990; Roggenbuck ct al., 1991; Shelby & Vaske, 1991;
Whittaker & Shelby, 1988). In support of this hypothesis, Roggenbuck et al. (1991) found
that rafters were almost twice as likely to specify tolerable encounter levels for a wilder-
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between 3,000-5,000 boaters on a weekend day and 500-2,000 boaters on a weekday. The
river is managed by the USDA Forest Scrvice (Wayah District) and is comprised of most-
ly Class | and Class Il rapids, with sevcral short Class 111 sections. It provides a 10-mile
float, which takes about 4 hr to complete. Two primary activity groups float the river: rafts
and kayaks or canocs. In 1993, rafts compriscd about 90% of total use on the Nantahala
(approximatcly 153,000 visits) compared to 10% usc (around 17,000 visits) by kayaks and
canocs. Eighty percent of the total use occurs during the summer.

Sample

A stratificd (by activity) random sampling procedurc was uscd to select boaters during the
1994 summcr scason (Mcmorial Day to Labor Day). To ensure relatively equal sample
sizcs across activities, we targeted 600 kayakers and canoers and 900 rafters for data col-
lcction. Sampling was conducted by Forest Service volunteers at a sitc within 100 m of the
takc-out and between 10:00 a.m. and 6:00 p.m. on 25 weckdays and 13 weckends (includ-
ing holidays). Boats were sampled by sclecting the first available craft past a specified
point on the river and then randomly choosing one boater from each sclected craft.

Data Collection

An on-sitc survey was uscd (a) to obtain names and addresses of river uscrs and compli-
ancc to participate in a mail-back survey; (b) to explore the potcntial for nonresponse bias
by asking uscrs to report (i) number of times floated the Nantahala in the previous 5 years,
(ii) number of people in the group, and (iii) typc of boat (canoc, kayak, or raft); and (c) to
identify whether the boat was commercial or private.

Of the 1,513 boaters contacted on-site, 1,393 (92.1%) agreed to complete an off-site
mail-back survey. Onc hundred and sixtcen names and addresses werce illegible and sur-
veys could not be mailed, generating a total sample of 1,277 respondents. Administration
of the mail-back survey followed a modified version of the Diliman (1978) procedure. An
initial mailing, one postcard reminder, and a sccond mailing were scnt at 2- to 3-week
intervals, resulting in a 52.2% responsc rate (n = 666).

Variable Measurement

The mail-back survey included the same three questions asked on-site (past use on the
Nantahala, group size, and type of boat); in addition, it requested information about the
number of hours the boater had floated the river on that specific trip and perceived pad-
dling skills. The mail-back survey also mecasured perceived cncounter, preferred
cncountcr, and tolcrable encounter levels for combinations of (a) three different locations
{on the river, at the put-in, and at the rapids) and (b) two types of encounters (with rafts or
with kayaks and canocs), as well as perccived crowding levels for cach of the three loca-
tions (on the river, at the put-in, at the final rapids).

A specialization index for Objective 2 was computed by summing the Z scores for
three variables: number of times respondent had floated the Nantahala in previous 5 years,
perecived paddling skills (on a scalc of beginner, intermediate, advanced, or expert), and
whether or not the respondent was a private or commercial boater. The specialization
index was then divided into three relative categories (low, modcrate, high) using per-
centiles; that is, respondents in the lowest 33% were classified as low spccialization,
whereas those in the highest 33% were classificd as highly specialized. High specialized
users were typically private boaters with greater levels of past expcricnce and more
advanced perccived paddling skills. '
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To mcasure perceived encounter levels, we asked respondents to indicate the total
number of rafts and the total number of kayaks and canoes they encountercd at each of the
three scparate locations. Preferred encounter levels were measured by asking boaters if
they preferred use levels to be “much more” or “much less” (on a S-point scale) than what
was observed on their trip (this is similar to an approa'ch used by Shelby et al., 1983). Tol-
erable encounter levels were measured using an approach adapted from Patterson and
Hammitt (1990) and Roggenbuck et al. (1991): Respondents were asked either to indicate
the maximum number of craft they could tolerate seeing before the quality of their recre-
ation experience would be unacceptably reduced or, if they could not specify a number, to
check whether “the number of craft matter but cannot specify a number” or “don’t care,
makes no difference.” Perceived crowding was mecasured using Heberlein and Vaske’s
(1977) 9-point crowding scale (from 1 = not at all crowded 10 9 = extremely crowded).

Analysis

All analysis was conducted using SPSS/PC+ Version 4.01 (Norusis, 1991), with a signif-
icance level of p = .05. Objective 1 was tested using the multiple regression procedure
(stepwise method) with pairwise deletion of missing cases.' Objective 2 was tested with a
chi-square. A two-way rcpeated measures multivariate analysis of variance (MANOVA)
was used to test the interactive cffect of location and activity type on perceived crowding
(Objective 3).

Results

Nonresponse Bias

A nonresponse bias check did not reveal significant differences between on-site and mail-
back respondents for level of past experience on the river (¢ = .74, p > .05) and number of
people in the group (¢ = .23, p > .05). Furthermore, no differences were detected on these
two variables by activity (i.e., rafters vs. kayakers and canoers), providing some evidence
that mail-back respondents did not differ from the total sample on these measures. Fifty-
three percent of mail-back respondents were rafters (n = 356) and 47% were kayakers or
canoers (n = 310).

Descriptive Findings

Less than one-quarter (21.7%) of all boaters on the Nantahala were private users. Most
rafters were commercial (96.8%), whereas kayakers and canoers were evenly split (56.7%
commercial and 43.3% private). The majority of kayakers—canoers (54.6%) were classi-
fied as high specialized users (vs. 22.7% who were low), whereas only 13.6% of rafters
were classified as highly specialized (vs. 59.8% of rafters who were low).

Table 1 shows differences between the two activity groups on past use of the Nanta-
hala, perceived paddling skills, and trip characteristics. Compared to kayakers and
canoers, rafters were more likely to rate themselves as beginners or intermediate users and
had significantly lower levels of past experience. Rafters also had significantly more peo-
ple in their group and spent less time floating the river.

'Pairwise deletion of cases was used because of the relatively high number of respondents (62%
of rafters and 60% of kayakers—canoers) who could not specify a tolerance level for encounters.
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Table 1
Diffcrences between rafters and kayakers—canocers on trip and user characteristics
Rafters Kayakers and Canocers
Charactcristic M SO % M SD % t x?
Number of times
floated river 1.81 3.52 5.89 12.68 5.7
Numbcr of peopic
in group 13.94 15.97 7.87 13.56 5.21°
Number of hours
on the river 337 194 417 245 5.15¢
Pcrccived paddling skills
Beginner 349 17.0 36.52°
Intermediate 47.5 49.7
Advanced 14.8 26.8
Expert 2.8 6.5
’p < .001.

Tablc 2 shows mcan scores on preferred cncounter, perccived encounter, and tolera-
ble cncounter levels by location and encounter type for rafiers and kayakers and canocrs.
Overall, preferences were gencrally greater for “same-activity™ encounters; that is, kayak-
crs and canocrs preferred significantly fewer encounters with rafts across all three loca-
tions than did raftcrs, wherceas rafters preferred significantly ‘less encounters with kayaks
and canocs than did kayakers and canoers. This finding occurred across all locations
except the rapids, where there was no difference between the two activity groups in their
preference for encounters with kayaks and canoes. Both groups were more concerned
about boating lcvcls at the rapids than at other locations. Kayakers and canoers indicated
they would prefer, on average, slightly more (vs. less) encounters with other kayakers and
canocrs. Both groups reported more negative scores (indicating lower preference) for
cncounters with rafts than with kayaks and canocs.

Across all three locations and for both types of encounters (with kayaks and canoes
or with rafts), kayakers and canocrs reported significantly higher encounter levels than did
rafters. Onc rcason for this is the longer time spent paddling by kayakers and canoers (M
=4.17 hr) than rafters (M = 3.37 hr). Highcr encounters with rafts are also cxpected given
the higher proportion of rafters than kayaks and canoces on the Nantahala. More rafts were
cncountered at the put-in than at the rapids, but more kayaks and canoes werc encountered
at the rapids than at the put-in. Again, this is not surprising, because many kayakers—
canocrs run the rapids section multiple times.

Kayakers and canoers also rcported significantly greater tolerance levels for encoun-
ters with other kayakers—canoers across all three locations as well as for encounters with
rafts on the river. There were no differcnces between the two activity groups for encoun-
ters with rafts at the put-in or rapids. For both groups, tolerance levels were greater for
cncounters on the river and lowest at the rapids. Only 93 to 152 respondents were able to
specify tolerance norms across the three locations and two types of encounters. (In con-
trast, morc than 80% of respondcnts were able lo specify a perceived number of encoun-
ters.)
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Table 2
Differences in mean scores between rafters and kayakers~canoers on preferred,
perceived, and tolerable encounters and perceived crowding by location and type of
group encountered

Rafters Kayakers-Canoers
Characteristic M SD M SD t P
Preferred encounters
with rafts?
On the river -.50 .86 -94 .84 6.55 <.001
At the put-in -.54 .86 -75 85 3.15 .002
At the rapids -.57 85 -.96 .88 5.77 <.001
Preferred encounters
with kayaks and
canoes’
On the river -19 .78 .03 .79 3.41 .001
At the put-in -15 72 .05 .70 3.45 .001
At the rapids -28 .83 -.20 .86 1.11 266
Perceived encounters
with rafts?
On the river 46.55 56.10 70.40 72.86 4.27 <.001
At the put-in 15.91 17.15 22.14 30.55 2.98 .004
At the rapids 13.37 14.31 19.30 16.71 4.48 <.001
Perceived encounters
with kayaks and
canoes®
On the river 19.33 20.60 32.47 30.48 5.95 <.001
At the put-in 4.19 572 10.87 11.82 8.47 <.001
At the rapids 6.56 8.57 11.42 12.43 5.37 <.001
Tolerable encounters
with rafts®
On the river 28.42 21.51 37.38 36.84 2.11 .036
At the put-in 12.30 12.08 14.07 18.05 0.95 345
At the rapids 9.31 8.24 10.34 10.82 0.91 364
Tolerable encounters
with kayaks and
canoes®
On the river 18.38 13.08 39.88 39.31 4.99 <.001
At the put-in 9.18 6.66 15.52 17.61 3.45 .001
At the rapids 6.85 5.86 12.10 17.18 3.08 .002
Perceived crowding®
On the river 5.51 2.48 6.27 2.12 4.24 <.001
At the put-in 5.17 2.62 5.31 2.48 0.67 .505
At the rapids 4.98 5.84 5.84 2.28 4.58 <.001

“Scores ranged from -2 (prefer much less) 10 2 ( prefer much more).
’Respondents were asked 1o specify a number.
“Scores ranged from 1 (not at all crowded) 10 9 (extremely crowded).
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Objective 1

The cffect of preferred, perceived, and tolerable encounter levels on perceived crowding
is shown in Figure 1. The 12 beta weights for cach relationship correspond to the combi-
nations of location (on the river, put-in, and rapids), activity (rafters vs. kayakers and
canocrs), and typc of group encountered (raft or kayak and canoe). Overall, preferred and
perceived encounter levels explained substantially more of the variance in crowding than
tolerablc encounter levels. However, the relative importance of these independent vari-
ablcs on crowding appcars to be influcnced by the situational condition. For example, pre-
ferred and perccived cncounter levels explained very little crowding variance (r*=.0410
.12) for cncounters with kayaks and canocs but were more effective predictors of crowd-
ing when rafts were encountered (r? = .23 to .34). Morcover, the amount of crowding vari-
ance cxplained by the three independent variables together is higher at the rapids than at
other locations (regardless of the activity or the type of group encountcred).

For rafters, crowding is influecnced morc by preferred cncounter levels than cither
perceived or tolerable cncounters. When encountering other rafts, betas for preferred
cncounter levels ranged from -.37 to —.41, whercas perccived encounters ranged from .20
to .34. When cncountering kayaks and canocs, betas for preferred encounter levels ranged
from ~.22 to -.30, and perceived encounters ranged from .10 to .19.

For kayakers and canoers, the relative effect of preferred versus perceived encounters on
crowding levels was determined primarily by the type of group encountered. When
encountcring rafts, crowding was affccied slightly more by preferred cncounters (-.30 to
—.41) than perccived cncounters (.25 to .36) but, when encountering other kayaks and
canocs, crowding was influenced more by perceived encounters (.20 to .24) than
preference levels (-.12 to'-.15).

Across location, encounter type, and activity, corrclations among the independent
variablcs ranged from .12 to —.28 (for preferred and perceived encounters), .10 to .30 (for
preferred and tolerable encounters), and .20 to .50 (for perceived and tolerable encoun-
ters). Results raisc the concern of multicollinearity, especially between perceived and tol-
crable encountcr levels (see Study Limitations).

Objective 2

Table 3 shows the percentage of respondents who (a) could specify a tolerable number of
encounters, {b) were concerncd about the number of encounters but could not specify a
number, or (¢) did not care about the number of encounters, by (i) location, (ii) encounter
type, and (iii) lcvel of specialization. Results of the chi-square show significant differences
for encounters with kayaks and canoes only (across all three locations). Specifically, as
specialization increases, the proportion of boaters who “don’t care” about the number of
cncounters with other kayakers and canoers increascs, and the proportion who report that
“it matters, but cannot specify a number” decreases. Overall, more boaters were able to
specify tolerable encounter levels for the rapids (ranging from 32.6% to 52%) than for the
river (29.7% to 35.6%) and the put-in (30.7% to 49.3%).

Objective 3

A significant location by activity interaction (F = 12.60; p < .001) was found. Table 2 shows
that kayakers and canoers felt significantly more crowded than rafters on the river and at
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Table 3
Percentage of responscs to the “tolerable encounters™ question by location, type of

group cncountered, and level of specialization

107

Level of Specialization (%)

Encounter Low Moderate High p 4 P
With rafts on the river 1.13 .889
It matters but could not specify a number  54.1 56.9 54.8
Don't carc-makes no diffcrence 12.3 11.5 9.6
Specificd a number 336 31.5 356
With rafts at the put-in 225 .689
It mattcrs but could not specify a number  38.9 45.4 42.6
Don’t carc—-makes no diffcrence 11.8 12.3 13.6
Specified a number 49.3 423 43.8
With rafts at the rapids 246 .651
It matters but could not specify a number  39.8 443 35.6
Don’t carc—makes no difference 10.9 10.7 124
Specified a number 49.3 45.0 52.0
With kayaks—canocs on the river 27.11 <.001
It matters but could not specify a number  50.9 430 314
Don’t carc—makes no diffcrence 16.8 25.0 38.9
Spccified a number 323 32.0 29.7
With kayaks—canocs at the put-in 21.96 <.001
It matters but could not specify a number  42.7 42.5 263
Don’t carc-makes no difference 19.5 26.8 383
Specified a number 317 30.7 354
With kayaks—canoes at the rapids 25.36 <.001
It matters but could not specify a number  42.3 45.0 274
Don’t carc—makes no difference 15.9 22.5 35.4
Spccified a number 41.8 326 371

the rapids, but there was no difference between the two groups at the put-in. For both groups,
crowding was highest on the river; however, rafters reported the lowest crowding at the
rapids, and kayakers and canocrs were less crowded at the put-in than at the rapids.

Discussion and Implications

Situational and personal factors interact to influence perceived crowding; that is, the effect
of perccived, preferred, and tolerable encounter levels in predicting crowding depends on
the location of the encounter, type of cncounter, and activity. Furthermore, there is support
for suggestions by Lucas (1964), Manning (1985), and Stankey (1973) that multiple car-
rying capacities cxist within a single recrcation sciting. Before discussing implications of
the findings, a bricf summary of the results and a review of the study's limitations are pro-

vided.
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Summary of Findings

Results of the study may be summarized as follows: (a) the three independent ‘measures
explained only limited crowding variance for encounters with kayakers and canoers
(4-12%) versus encounters with rafts (23-34%); (b) the thrce independent measures
explained more crowding variance at rapids than at other locations; (c) tolerable encounter
levels were relatively poor predictors of perceived crowding; accounting for less than 4%
of crowding variance across all locations, encounter types, and activity; (d) specialized
boaters werc less likely to care about encounters with kayakers and canoers than nonspe-
cialized users; (e) for rafters, preferred encounter levels explained more crowding variance
than perceived encounters, whereas for kayakers and canoers the predictive effect of pre-
ferred versus perceived encounters depended on the type of encounter; and (f) kayakers
and canoers felt significantly more crowded at the rapids and on the river than rafters, but
there was no difference at the put-in.

Study Limitations

At least three limitations to the study should be recognized. First, the setting was a high-
density river recreation area in which most users were nonspecialized boaters. This clear-
ly contributed to the low predictive effect of tolerable encounter levels (relative to per-
ceived and preferred encounters). Our findings apply only 10 high density river settings and
should not be extended to low- or moderate-use rivers. Second, the moderate-high corre-
lations observed between perceived and tolerable encounter levels raises a concern with
multicollinearity in the regression analyses. It also suggests that respondents may have
been unable to differentiate between perceived and tolerable encounter levels. It is recom-
mended that future studies measure all three independent variables (preferred, perccived,
and tolerable encounter levels) on-site and immediately after the boating trip is complet-
ed. Third, the difference between high versus low specialized users in our study is relative
and not absolute. The findings of Objective 2 should be interpreted with some caution
because the data are probably not representative of the entire continuum of specialized to
nonspecialized rafters and kayakers—canoers.

Theoretical Implications

Our findings provide partial support for the model of crowding investigated in this study,
but they also suggest that other approaches may be more appropriate for specific situations
within a single recreation setting (particularly for encounters with kayakers and canoers).
According to social interference theory, crowding occurs when actual or perccived use
levels exceed desired levels (Schmidt & Keating, 1979). In our study, both rafters and
kayakers—canoers reported they saw more rafts than they could tolerate (across all loca-
tions), supporting the social interference hypothesis. However, with only one exception
(rafters encountering kayakers and canoers on the river), both groups reported sccing
fewer kayakers and canoers than they could tolerate, suggesting that interfercnce probably
did not occur for encounters with kayaks and canoes. Because interference between users
is a prerequisite for crowding (Heberlein, 1977; Schmidt & Keating, 1979; Stockdale,
1978), it is likely that crowding levels would have been relatively low for encounters with
kayakers and canoers (as compared to encounters with rafts). Unfortunately, in our study
perceived crowding levels were not measured for specific types of encounters (e.g., for
encounters with rafts vs. encounters with kayaks and canoes). If crowding levels had
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indecd been low for encounters with kayaks and canoes and social interference did not
occur, this may explain why our model did not predict crowding levels for encounters with
kayaks and canoes.

An alternative theory of crowding, the stimulus overload modcl, may provide a fur-
ther explanation as to why perceived, preferred, and tolerable encounter Icvels did not pre-
dict crowding for cncounters with kayaks and canoes. Stimulus overload theory suggests
that people usc various coping mcchanisms to dcal with crowded situations, such as dis-
placcment (i.c., movement to less crowded areas), product shift (a recvaluation of the sit-
uation), and rationalization (a change in the belicfs about the outcomes of the situation;
Dcsor, 1972; Schmidt & Keating, 1979). Whercas few studies have examined the ratio-
nalization hypothesis, both displacement and product shift have been found to occur in
high-use recreation arcas. Schindicr and Shelby (1995), for example, surveyed the same
boatcrs of the Rogue River in 1977 and again in 1991 and showed that as use levels
increascd, pereeived crowding remained the same. Their findings suggested that boaters
had redcfined their expericnce from a low- to a high-density experience in order to reduce
perceived crowding levels. Other work has supported both the product shift or displace-
ment hypotheses (or both), showing that boaters modify their evaluation of the experience
and movec to lower density rivers rather than report increasing crowding at a site (Shelby
ct al., 1988). Although coping responscs were not cxamined in our modcl of crowding, dis-
placement and product shift remain plausible cxplanations for why cncounter levels did
not predict crowding for encounters with kayaks and canoes on the Nantahala,

Howecver, tangential cvidence in our study suggests product shift may have occurred
for specialized users. Results of Objective 2 revealed that specialized users were signifi-
cantly more likely than nonspecialized to report they “didn’t care™ about encounter levels
with kayaks and canoes. This is surprising; onc would expcct specialized users to have
developed salient norms about encounter levels (Hall & Shelby., 1996; Whittaker & Shel-
by. 1988). The rclatively high percentage of specialized users who did not carc about
cncounters with other kayvakers and canoers may represent either a shift in the evaluation
of their expericncc or indifference to “same-activity” encounters. Indeed, evidence in the
rccreation conflict literature supports the hypothesis that interference is more likely to
occur for “outgroup” encounters (i.c., a group to which an individual does not belong) than
for encounters with user groups to which an individual docs belong (Ramthun, 1995).
Clearly, future rescarch should address the role of coping factors as well as “outgroup”
conflict to help cxplain crowding for encounters with specialized groups such as kayakers
and canoers.

Applied Implications

Results of the study have implications for at lcast two arcas of rccreation management:
carrying capacity dcterminations and visitor communication. Based on the limits of
acceplabic change framework (Stankey ct al., 1985) and the work of Shelby and col-
lcagues (Shelby & Heberlein, 1986; Shelby et al., 1989), Tarrant and English (1996)
recently proposed an approach for sctting carrying capacitics based on evaluative stan-
dards of perceived crowding levels. This approach recognizes that capacitics arc reached
when they cexceed crowding standards for specific recreation opportunitics (ranging from
the primitive to the developed). In the casc of developed high-use scttings, such as the
Nantahala, scveral key situational conditions affcct these standards. For example, results
of the present study suggest that carrying capacitics should be much lower for kayak-
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ers—canoers than for rafters at certain locations (e.g., rapids) but not at others (e.g., put-in).
Furthermore, because use levels appear to be more of a concern for both groups at the
rapids than other locations (as reflected by significantly lower encounter preference and
tolerance levels), special consideration should be given to determining appropriate carry-
ing capacities at the rapids.

Given that the number of perceived encounters was generally a less effective predic-
tor of crowding than preferred encounter levels (with the exception of kayakers and
canoers encountering other kayakers and canoers), simply reducing use levels may not be
the only (or the most appropriate) solution to reducing feelings of crowding on the Nanta-
hala River. An alternative approach is directed toward education and communication.
Communication strategies that are both informative and effective in modifying user group
and public opinions about natural resource issues are being developed and have applica-
tion to recreational crowding (see, e.g., Bright, Manfredo, Fishbein, & Bath, 1993; Man-
fredo & Bright, 1991; Tarrant, Overdevest, Bright, Cordell, & English, in press). Com-
munication, for example, can be used to change user preferences and expectations
regarding encounters (a) with other user groups and (b) at specific locations within a sin-
gle recreation setting. Based on our findings, changing boaters’ preferences for encounters
with rafts (in particular) and at the rapids would probably be an effective approach for
reducing perceived crowding levels. Managers of the Nantahala should direct their efforts
toward rafters (vs. kayakers and canoers) because encounters with kayaks and canoes
appear to be less of a concern for many boaters than encounters with rafters. Furthermore,
most rafters are commercial users, so managers could work with outfitters to provide
rafters with information about expected use levels and encounters and how crowding is
likely to vary across specific locations along the river.

References

Badger, T. J. (1975). Rawah Wilderness crowding tolerances and some management techniques: An
aspect of social carrying capacity. Unpublished master’s thesis, Colorado State University,
Fort Collins.

Bright, A. D., Manfredo, M. J., Fishbein, M., & Bath, A. (1993). Application of the theory of rea-
soned action to the National Park Service's controlled burn policy. Journal of Leisure
Research, 25, 263-280.

Bryan, H. (1977). Leisure value systems and recreational specialization: The case of trout fishermen.
Journal of Leisure Research, 9, 147-187.

Bryan, H. (1979). Conflict in the great outdoors. Birmingham, AL: The Birmingham Publishing
Company.

Bultena, G., Field, D., Womble, P., & Albrecht, D. (1981). Closing the gates: A study of backcoun-
try use-limitation at Mount McKinley National Park. Leisure Sciences, 4, 249-267.

Desor, J. A. (1972). Toward a psychological theory of crowding. Journal of Personality and Social
Psychology, 21, 79-83.

Dillman, D. (1978). Mail and telephone surveys: The total design method. New York: Wiley-Inter-
science.

Ditton, R. B., Fedler, A. J., & Graefe, A. R. (1983). Factors contributing 1o perceptions of recre-
ational crowding. Leisure Sciences, 5, 273-288.

Graefe, A. R., Vaske, 1. )., & Kuss, F. R. (1984). Social carrying capacity: An integration and syn-
thesis of twenly years of research. Leisure Sciences, 6, 396—431.

Gramman, J. H. (1982). Toward a behavioral theory of crowding in outdoor recreation: An evalua-
tion and synthesis of research. Leisure Sciences, 5, 109-126.

Gramman, J. H., & Burdge, R. J. (1984). Crowding perception determinants at intensively used
developed outdoor recreation sites. Leisure Sciences, 6, 167-186.



Situational and Personal Effects in Crowding 111

Hall, T., & Shclby, B. (1996). Who cares about encounters? Differences between those with and
without norms. Leisure Sciences, 18, 7-22.

Hammitt, W. E., McDonald, C. D., & Noc, F. P. (1984). Usc level and encounters: Important vari-
ables of perecived crowding among nonspecialized recreationists. Journal of Leisure Resecarch,
16, 1-8. '

Heberlcin, T. A. (1977). Density, crowding, and satisfaction: Sociological studies for detcrmining
carrying capacitics. In Proceedings of the Symposium on River Recreation Management and
Research (Gen. Tech. Rep. NC-28, pp. 67-76). Minneapolis, MN: USDA Forest Service.

Heberlcin, T., Alfano, G., Sheiby, B., & Vaske, 1. (1979, August). Expectations, preferences, and
Jeeling crowded in recreation activities. Paper presented at the Annual Meceting of the Rural
Sociological Socicty, Burlington, VT.

Heberlcin, T. A., & Vaske, J. J. (1977). Crowding and visitor conflict on the Bois Brule river (Tech,
Rep. WIS WRC 77-04). Madison: Univ. of Wisconsin, Water Resources Center.

Jacob, G. R., & Schreyer, R. (1980). Conflict in outdoor recreation: A theoretical perspective. Jour-
nal of Leisure Research, 12, 368-380.

Lucas, R. C. (1964). Wilderness perception and use: The cxample of the Boundary Waters Canoe
Arca. Natural Resources Journal, 3, 394-411.

Manfredo, M. J.. & Bright, A. D. (1991). A model for assessing the effects of communication on
recrcationists. Journal of Leisure Research, 23, 1-20.

Manning, R. E. (1985). Studies in outdoor recreation: A review and synthesis of the social science
literature in outdoor recreation. Corvallis: Oregon State University Press.

McDonald, C. D. (1996). Normative perspectives on outdoor recreation behavior: Introductory
comments. Leisure Sciences, 18, 1-6.

Norusis, M. J. (1991). SPSS/PC+ V2.0 Base Manual. Chicago, IL: SPSS Inc.

Patterson, M. E., & Hammitt, W. E. (1990). Backcountry cncounter norms, actual reported cncoun-
ters, and their relationship to wilderness solitude. Journal of Leisure Research, 22, 259275,

Ramthun, R. (1995). Factors in uscr group conflict between hikers and mountain bikers. Leisure Sci-
cnces, 17, 159-170.

Roggenbuck, J. W., Williams, D. R., Bange, S. P., & Dean, D. J. (1991). River float trip encounter
norms: Questioning the use of the social norms concept. Journal of Leisure Research, 23,
133-153.

Schindler, B.. & Shelby, B. (1995). Product shift in recreation settings: Findings and implications
from pancl rescarch. Leisure Sciences, 17, 91-108.

Schmidt, D. E., & Keating, J. P. (1979). Human crowding and personal control: An integration of
the rescarch. Psychological Bulletin, 86, 680-700.

Schreyer, R., & Nielsen, M. L. (1978), Westwater and desolation canyons: Whitewater river recre-
ation. Logan, UT: Institute for the study of outdoor recreation and tourism, Utah State Univer-
sity.

Schreyer, R. & Roggenbuch, J. W. (1978). The influence of experience expectations on crowding
perceptions and social-psychological carrying capacities. Leisure Sciences, 1, 373-394.

Shelby, B. (1980). Crowding models for backcountry recreation. Land Economics, 56, 43-55.

Shelby, B., Bregenzer, N. S., & Johnson, R. (1988). Displacement and product shift: Empirical evi-
dence from Orcgon rivers, Journal of Leisure Research, 20, 274-288.

Shelby, B., Heberlcin, T. A., Vaske, 1. 1., & Alfano, G. (1983). Expectations, preferences, and feel-
ing crowded in recreation activities. Leisure Sciences, 6, 1-14.

Shelby, B., & Vaske, J. J. (1991). Using normative data to develop cvaluative standards for resource
management: A comment on threc recent papers. Journal of Leisure Research, 23, 173-187.

Shelby, B., Vaske, J. J., & Heberlcin, T. A. (1989). Comparative analysis of crowding in multiple
locations: Results from fiftcen years of research. Leisure Sciences, 11, 269-291.

Stankey. G. H. (1973). Visitor perception of wilderness recreation carrying capaciry (USDA Forcst
Scrvice Rescarch Paper INT-142). Ogden, UT: Intermountain Forest and Range Experiment
Station.

Stankey, G. H., Cole, D. N., Lucas, R. C., Pcterson, M. E., Frisscll, S. S., & Washburne, R. F. (1985).
The limits of acceptable change (LAC) system for wilderness planning (USDA Forest Service



112 M. A. Tarrant et al.

General Technical Report INT-176). Ogden, UT: Intermountain Forest and Range Experiment
Station.

Stockdale, J. E. (1978). Crowding: Determinants and effects. In L. Berkowitz (Ed.), Advances in
experimental social psychology (Vol. 11). New York: Academic Press.

Stokols, D. (1972). On the distinction between density and crowding: Some implications for future
rescarch. Psychological Review, 79, 2715-271.

Tarrant, M. A., & English, D. (1996). A crowding-based mode! of social carrying capacity: Appli-
cations for whitewater boating use. Journal of Leisure Research, 28, 155-168.

Tarrant, M. A., Overdevest, C., Bright, A. D., Cordell, H. K., & English, D. (in press). The effect of
persuasive communication strategies on rural resident attitudes loward ecosysiem management.
Society and Natural Resources.

Vaske, J. J., Shelby, B., Graefe, A. R., & Heberlein, T. A. (1986). Backcountry encounter norms:
Theory, method and empirical evidence. Journal of Leisure Research, 18, 137-153.

Westover, T. N. (1989). Perceived crowding in recreational settings: An environment-behavior
model. Environment and Behavior, 21, 258-276.

Whittaker, D., & Shelby, B. (1988). Types of norms for recreation impacts: Extending the social
norms concepl. Journal of Leisure Research, 20, 261-273.



