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ABSTRACT

Increasingly, catch and release is an emerging trend in billfish angling in
Gulf and Caribbean waters. This paper examines the catch and release behavior
of billfish anglers in an effort to understand the best predictors of release
behavior. Data come from two studies of billfish tournament anglers, one
involving participants in 27 billfish tournaments hosted along the Atlantic and
Gulf of Mexico in the United States, and the other involving registrants in 14
Puerto Rican billfish tournaments. Sampled anglers in each study received a
mail questionnaire which included questions on motivations, attitudes, opinions
on management, fishing behavior patterns, and angler characteristics. Predictive
models of catch-release behavior were developed using logistic regression and
ordinary least squares regression analyses. Results showed that 62% of the
billfish anglers reported returning all of the billfish they caught during the
previous 12 months, with the remaining 38% keeping at least one billfish. The
best predictors of releasing all billfish caught were the number of trips targeting
billfish and the number of tournaments entered (the more trips and tournaments,
the more likely one was to keep at least one billfish), geography (anglers in the
Puerto Rican tournaments were more likely to keep billfish), and income (the
greater the income, the less likely to keep billfish). In predicting the number of
billfish kept (which ranged from none to 25), income was the strongest
predictor. Tt was noteworthy that level of formal education showed no
relationship with keeping or releasing billfish. Club membership, on the other
hand, contributed to releasing behavior as members of fishing conservation
organizations were significantly more likely to release all of their billfish catch.
Implications for fisheries management, tourism development, and educational
efforts in the Gulf and Caribbean are highlighted.
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INTRODUCTION
Whereas not all billfish anglers practice catch and release techniques, there
appears to be a growing trend among billfish anglers to do so. There are many
purposes for releasing fish; they include doing one's share to prevent over
fishing, enhancement of fishing opportunities for all anglers, reduction of waste,
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and increased chances of catching larger billfish. Increasingly, tournaments have
instituted minimum sizes and catch and release categories. Fisheries
conservation groups like the International Game Fish Association (IGFA) have
developed slogans such as "They’re too valuable to catch just once!" to promote
programs that encourage more widespread adoption of catch and release among
billfish anglers. Several marine fisheries conservation organizations are seeking
to replicate the success of catch and release fishing among bass anglers in fresh
water. To promote increased release of fish caught will require marketing
approaches whereby effective communications are targeted to anglers who are
more likely to be receptive. Likewise, regions such as the Caribbean that are
interested in both ecotourism and economic development may develop tourism
strategies to attract anglers who minimize their impacts by utilizing catch and
release techniques where appropriate (Holland et al. under review).

Overall, catch and release is a complex concept with multiple meanings to
managers and anglers alike. First, it can be a requirement imposed on anglers by
fishery management agencies or private sector access providers. In the latter
case, for example, charter boat captains can enforce the requirement that all
bilifish caught are released. Also, catch and release can be a more
socially-acceptable means of disposing of unwanted fish (fish too small, fish not
targeted, don't want to eat the fish, etc.), a way to continue fishing after limits
have been reached, or a meaningful fishing aiternative where anglers voluntarily
limit their take. These multiple meanings together with the changing context of
fishing trips, i.e., social group fished with, species targeted, species caught, etc,,
make catch and release questions some of the most problematic to ask in an
angler survey. Not surprisingly, from our experience, the most likely response
from anglers to a direct question as to whether or not they practice catch and
release is "it depends.” All anglers probably practice catch and release at one
time or ancther for one or more of the aforementioned reasons.

The problem with asking questions about catch and release may be reduced
through a species-specific focus. This approach was used in the 1985 National
Survey of Fishing, Hunting, and Wildlife-Associated Recreation which focused
questions on anglers targeting the two most popular freshwater species sought.
Overall, 21% of all black bass anglers nationwide reported releasing all the fish
they caught; about 36% indicated they voluntarily released some fish (USFWS,
1988). The reason cited most often for release by both groups of caich and
release anglers was that the legal fish caught were too small. These results,
however, don't provide much insight to the thinking of those anglers who release
all of the bass they caught. Along with the definitional problems cited earlier,
there are problems associated with classifying anglers as caich and release
anglers. It would appear that the most reliable means would be classifying
anglers according to whether they always practice catch and release for a
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particular species or not.

Despite the definition and classification problems, there is little previous
research on the characteristics of catch and release anglers. Grambsch and Fisher
(1991) provide participation rates (percent who participate) in catch and release
(all the time or sometimes) for various subgroups of black bass and trout anglers
nationwide; currently, this provides the only available basis for hypothesizing
likely predictors of release behavior among billfish anglers. Tor bass fishing,
for example, rates of participation in catch and release were highest for anglers
who were : 1) male, 2) 18- 24 years of age, 3) rural residents, 4} lived in the
mid-Atlantic states, 5) with household incomes of $30,000 - $49,999, 6) had
four or more years of college, 7) fished 30 days or more, and 8) who caught 26
fish or more in the previous year. Overall, significant positive correlations were
identified for several variables (household income, education level, fishing
frequency, and number of fish caught in a one year period). Although not
specific to those who released all of their fish, this provides the most informed
basis for hypothesized predictors of catch and release participation,

It is well established in the behavioral and human dimensions literature that
specific behaviors, such as releasing bilifish, are best predicted by a series of
related attitudes and beliefs, and that the strength of the attitude-behavior
relationship depends on the congruency in the level of specificity at which the
concepts are measured (Fishbein and Ajzen, 1975). For example, Donnelly and
Vaske (1995) found that approval of a proposed moose hunt in New Hampshire
was more strongly related to specific beliefs about the moose population and
praposed hunt than to demographic characteristics or more general beliefs about
hunting or the State Fish and Game Department. Since national survey data did
not include any attitudinal or belief variables, it was impossible for Grambsch
and Fisher (1991) to investigate their relationships with catch and release
previously.

The objective of this paper is to identify the best predictors of catch and
release behavior among billfish anglers in the U.S. Atlantic Ocean. This
examination includes identification of predictors of total catch and release
participation (i.e. releasing all billfish caught) as well as predictors of the
number of billfish kept among those who keep one or more billfish. It is hoped
that results will provide support for ongoing billfish management efforts (South
Atlantic Fishery Management Council, 1988) and all of the related applications
mentioned earlier. It is important that program planners have a better means of
targeting their educational efforts to promote more widespread adoption of the
catch and release philosophy and technique among the billfish angier
community. Besides serving as a benchmark study of the multivariate predictors
of release behavior, this paper will hopefully produce a better understanding of
catch and release in other fisheries of managerial interest as well.
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METHODS

The data for this paper were drawn from billfish angler surveys conducted in
the U.S. Atlantic region ( Fisher and Ditton, 1992; Ditton and Clark, 1994).
The sampling frame consisted of registrants in 27 billfish tournaments (or
tournaments with billfish categories) held along the U.S. Atlantic coastline
{Maine to Texas including Puerto Rico and the U.S. Virgin Islands) during 1991
and participants in 14 billfish tournaments held in Puerto Rico in 1992. The
sampling focus on tournament billfish anglers was necessary because there are
few anglers overall who target billfish and thus they do not show up appeciably
in national or regional surveys (a rare event fishery!). Because there is no
sampling frame available for billfish anglers, focusing on tournaments was also
an efficient means of identifying billfish anglers. A random sample of anglers
from each tournament list was sent a ten-page questionnaire about their billfish
angling overall (not just the tournament where they were sampled), which had
been pre-tested previously by the authors. The questionnaire included questions
on anglers' reasons for fishing (motivations), fishing patterns, management
opinions, and demographic characteristics.

Survey procedures followed a slightly modified Dillman (1978) survey
methodology which featured two additional mailings plus a reminder card to
non-respondents as necessary. Special efforts were made to personalize survey
mailings to enhance response rates. The effective response rate for the U.S.
Atlantic study was 61% (n = 1089), within the range of response rates achieved
in a series of ten statewide angler surveys conducted in Texas between 1986 and
1994 { Hunt and Ditton, in press). The effective response rate achieved from the
Puerto Rico sample of billfish anglers was 49% (n = 399),

To avoid having to assume non-respondents were similar to respondents, a
non-respondent check was conducted for the North Atlantic survey. If
non-respondents are different from respondents with respect to study variables,
some angler segments will be over or under represented , and inferences made
from respondents to the population will be subject to bias (Fisher, 1996). An
abbreviated telephone survey of non-respondents was completed to identity
characteristics of non-respondent bilifish anglers for comparison purposes with
respondents; no significant differences were detected ( Ditton and Fisher, 1990).
Since billfish anglers in Puerto Rico often listed business and post office boxes
as addresses, it was not possible to complete a non-response check there.

Variables

The dependent variable of catch and release behavior was operationalized
through a direct question that asked respondents how many billfish they had
brought back to the dock during the past twelve months. Responses ranged from
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0 to 25 fish, with 62% reporting none. Most of the analysis focused on
discriminating between the 62% who kept no billfish and the other 38% who
reported keeping one or more.

Independent variables were categorized into three groupings as follows.
Demographic characteristics included age, income, education, gender, and
geographic region (Mainland U.S. versus Puerto Rico). The second category of
independent variables included a battery of fishing behavior variables, including
years of experience in billfishing specifically and saltwater fishing generally,
perceived fishing skill, level of participation as reflected in total days of fishing
during the past year and number of tournaments entered during the past year,
ancillary activities including membership in fishing conservation organizations
and subscription to fishing-related magazines, and several questions dealing
specifically with their billfish catch during the past year. Since one can only
keep billfish that one has caught first, the latter questions represented the
epportunity to keep billfish and included the reported number of trips where
billfish were specifically targeted, the number of trips in which a billfish was
brought to the boat, and the number of days it usually took the respondent to
boat a billfish. The final category of independent variables, fishing attitude
variables, included several fishing motivations, attitudes towards catching fish
fconsumplive propensity), willingness to pay for billfish conservation and
management, and opinions about selected bilifish management practices. These
variables were believed to be conceptually relevant to the specific behavior of
releasing billfish and were thus inciuded in the analysis.

Data Analysis

To test the relationships between catch and release behavior and the full set
of potential predictor variables, the odds of respondents' returning ali billfish
were examined. If n; is the number of individuals who return all of their
billfish, and n - n; are people who kept one or more fish during the past year
{where p is the sample size), then the estimated odds of returning all billfish are:

ODDS=n,/n-n =p/1-p

where N = ny/n is the proportion of the sample who kept no biilfish during the

past year. The odds of returning all fish were calculated for various combinations
of the independent variables. We estimated the odds of keeping no billfish and
determined if they varied among respondents with different demographic
characteristics, fishing behavior patterns, and fishing attitudes. Because odds are
not normally distributed, log-linear models were used (Goodman, 1970, 1972,
Bishop er al., 1975).
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The predictive power of the three classes of independent variables was
examined using logistic regression. Separate equations were fitted for each set of
predictor variables as well as for a model that included all independent variables
simultaneously. Finally, ordinary least squares multiple regression was
conducted with the same variables using their original continuous measurement
scales. This analysis focused on determining predictors of the number of billfish
kept during the past year versus the dichotomy of releasing all or keeping one or
more billfish. Correlations among the predictor variables indicated that
multicollinearity was not an issue.

While most of the variables were used directly in the analysis, some
preliminary steps were needed to prepare the fishing motivations and attitudes
variables. Since both of these concepts were measured through a series of
numerous items, factor analyses were conducted to search for underlying
dimensions of motivation and attitude. Resulting factors were further assessed
through reliability analysis. This analysis yielded four motivation factors and
three attitude factors, whose item composition is shown in Table 1. Further, for
use in the logistic regression analysis, all independent variables were recoded into
dichotomous variables. Scores as close to the median as possible were used to
create the low and high categories for each variable.

RESULTS

Most respondents reported that they kept no billfish during the past year;
62% reported none while 38% kept at least one billfish (Table 2). The odds of
keeping no billfish were 1.63 to 1 among respondents. As predicted by previous
research, individuals reporting lower annual incomes were more likely to keep at
least one billfish, as were younger anglers (under 43 years old) and those sampled
in Puerto Rico. The odds for these variables differed from the odds of releasing
billfish for the entire sample. Neither gender (%2 = 1.60, df = 1, P = 0.200), nor
years of formal education (%2 = 0.7, 1 df, P = 0.401), however, influenced the
odds of releasing all billfish caught.

Relative to fishing behavior variables, one’s experience as reflected by
number of years billfishing made lirtle difference but their overall years of
saltwater fishing was significant; those with more experience were much more
likely to keep no billfish (x2 = 20.8, df = 1, p = .001). Similarly, skill level
made no significant difference but focusing one’s effort on a particular species
was associated with a greater likelihood of keeping at least one billfish (y2=
29.8, df = 1, p = .001). The number of tournaments participated in during the
past year was significantly associated with catch and release behavior, as those
wheo participated in 3 or fewer tournaments were much more likely to keep no
billfis than those entering 4 or more towrnaments (2= 78.1,df = I, p = .00L.).
Likewise, greater overall fishing participation was associated with a greater
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likelihood of keeping at least one billfish 32 = 22.3, df = 1, p = .001). More
specifically, the more trips made that were specifically targeting billfish (x2=
92.1,df = 1, p =.001) and the more trips where billfish were actually brought
to the boat (32 = 92.4, df = 1, = .001), the more likely it was that at least one
billfish was kept. Likewise, the more days that were needed to boat a billfish,
the more likely respondents were to keep at least one fish (x2 = 27.5,df =1, p
= .001), suggesting that overali fishing effort was more important than fishing
success in influencing the disposition of the catch. Finally, among the ancillary
activities considered, being a member of a fishing club increased the odds of
releasing all billfish substantially (x2 = 21.4, df = 1, p = .001), while
subscribing to fishing-related magazines seemed to make no difference (32 = 0.4,
df=1,p=.531).

Several attitudinal variables were also associated with releasing billfish.
Among the fishing motives, the importance of “trophy seeking™ was most
strongly related to keeping billfish; those less interested in this motive were
much more likely to release all of their billfish (32 = 38.4, 1 df, P = .001).
Similarly, those to whom catching fish was [ess important overall (Attitude 1)
were less likely to keep billfish (2 = 10.0, 1 df, P = .002) and those placing
more importance on catching many fish (Attitude 3) were more likely to keep at
least one billfish (x2 = 11.0, 1 df, P = .001). Interestingly, the amount one was
willing to pay to support billfish conservation and management showed no
relationship to catch and release behavior (32 = 0.5, 1 df, P = .498), but one’s
opinions about management practices were strongly related to releasing billfish.
Those who favored mandatory no kill tournaments (2 = 54.6, df = 1, p = .001)
and catch and release fishing only or zero bag limit (32 = 80.0, df = 1, p = .001),
not surprisingly, were much more likely to release all billfish caught.

Multivariate analysis of these relationships confirmed the relative
importance of most of these significant predictor variables (Table 3). Among
the demographic characteristics, only age and geographic location contributed
significantly to the logistic regression model, and only geographic location
remained in the complete model that included all of the variables. Among the
fishing behavior variables, the strongest predictors were the number of
tournaments participated in during the past year, focusing one’s effort on a
particular species, membership in a fishing conservation club or organization,
and the three indicators representing billfish catch (number of trips targeting
billfish, number of trips where billfish were caught, and days required to boat a
billfish). All of these variables except for club membership remained significant
in the complete model containing all variables. Relative to fishing attitudes, the
trophy seeking (direct relationship) and relaxation/escape (inverse relationship)
motives contributed significantly to the reduced model containing only the
attitude variables, but dropped out of the complete model with the other
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categories of variables included. Several of the fishing attitude (consumptive
propensity) measures figured significantly in both the reduced and complete
models. And the degree of support for mandatory no kill tournaments and catch
and release restrictions contributed significantly to both the fishing attitude
reduced model and the complete regression model, as would be expected on the
basis of the attitude-behavior literature.

Each of the reduced models (demographic characteristics only, fishing
behavior variables only, and fishing attitude variables only) showed similar
explanatory power, correctly classifying 67 to 68% of the anglers into those who
keep one or more billfish versus those who release all billfish. The explanatory
power of the complete model containing all three sets of variables increased to
73% correctly classified.

Finally, multiple regression analysis focusing on these same sets of
variables in their continuous form reconfirmed most of the same relationships.
Among the demographic variables, geographic location and income were
significant in both the reduced and complete regression models. The importance
of geography is consistent with the logistic regression results, but the effect of
income represents a notable difference between the two analyses. Apparently,
income plays a greater role in the number of billfish kept than it does in the

decision about whether or not to release all billfish.

Regarding fishing behavior variables, the strongest predictors of the number of
billfish kept were the number of fishing trips targeting billfish and number of
tournaments entered during the past year, both of which reflect greater
opportunity to catch and keep bilifish. Experience in billfishing and saltwater
fishing generally seem to cancel each other out, as years billfishing leads to
more billfish kept while years of overall saltwater fishing experience correlates
negatively with the number of billfish kept. Several additional behavioral
indicators (club membership, subscription to magazines, focusing effort on one
species) that played minor, though statistically significant, roles in the behavior
reduced model dropped out of the complete regression model with all sets of
variables included.

The strongest attitudinal predictors of the number of billfish kept were the
trophy seeking motive, the attitude that catch and the number of fish caught are
important, and support for catch and release regulations. Only the consumptive
attitude and support for regulations variables carried through to the complete
regression model. The various reduced regression models explained between 8%
and 12% of the variance in the number of billfish kept by billfish anglers. The
fishing attitude and behavior models were slightly stronger (R2 = 11-12%) than
the demographic characteristics model (R2 = .08). The combined model with all
three sets of variables accounted for 22% of the variance in the number of
billfish kept and included at least two variables from each category.
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DISCUSSION

Data reported here show that variables in each of three categories
(demographics, fishing behavior variables, and fishing attitude variables) were
related to catch and release fishing behavior. Contrary to some previous
research, however (e.g. Donnelly and Vaske, 1995), the logistic regression
models for each category showed similar levels of predictive power. The
demographic characteristics resulted in nearly as accurate a level of correct
classification as the models containing much more specific attitudinal and
behavior variables, and the overail model with all three sets of variables included
was markedly superior to any of the reduced models. The levels of percent
correctly classified using logistical regression are relatively low, but do provide
insights into the factors underlying catch and release behavior.

Similarly, the amount of variance accounted for by the multiple regression
was relatively low in relation to the usual range of variance accounted for in
recreation/human dimensions studies? We can only speculate on why the fairly
extensive pool of predictor variables failed to account for a larger share of the
variance in bilifish releasing behavior. Future studies should attempt to include
more attitudes and behaviors that are more conceptually and specifically related to
catch and release behavior. For example, beliefs about the status of bitlfish
populations and the impacts of fishing on the fish population may yield much
stronger predictions of catch and release behavior than the more general
management preference variables measured in the current data sets.

Results provide some useful priorities for those involved in marketing the
catch and release angling philosophy to billfish anglers as well as identifying
anglers who are likely to catch and release all billfish caught. Catch and release
messages need to be directed to particular angler market segments which over
represent older, wealthier anglers and those who belong to fishing clubs. Besides
being strong predictors of release behavior, this focus on demographic descriptors
is in keeping with the advice of Salwasser et al., (1989) and Witter and Adams
{1994) who recommend a marketing perspective among natural resource
managers and others. Market segmentation involves the partitioning of potential
clients into groups with similar characteristics that are likely to exhibit similar
behaviors (Backman, 1994). Further, additional adoption and diffusion efforts
need to be focused on Puerto Rico where the odds of releasing all billfish are
much less than on the U.S. mainland. Because fishing club members are much
more likely to release all billfish caught than those who don't belong to fishing
clubs, additional efforts need to be made to recruit anglers to fishing clubs and
organizations where they can be socialized to accept the catch and release fishing
norm.

Several directions remain for future research on catch and release behavior.
First, greater specificity of the particular bilifish species caught and released
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could provide strong predictors of the release behavior of all fish; anglers may be
much more likely 1o release a sailfish than a blue marlin, for example. Second,
the methodology demonstrated here can and should be used elsewhere with creel
intercept designs that provide data on the number of a particular fish species that
were caught and released, and also include the requisite demographic descriptors.
Whereas there are trade-offs involved with expanding data collection in creel
intercept surveys beyond catch and effort, additional behavioral and attitudinal
data should be gathered for the best predictors reported in this paper. Finally,
species-specific scenarios should be considered whereby anglers are told how
many fish of various lengths they have caught and asked to identify which (if
any) they would release. This would allow for further investigation of the
various elements of catch and release and still provide the same type of
dichotomous question used in the research. Instead of the potential for recall bias
and telescoping associated with the 12 month recall period used here, responses
would be hypothetical like willingness-to-pay questions.
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