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KXECUTZ VE SUMMARY

The primary goal of this pro!ect was to improve the efficiency of the

communication system used to disseminate information to marine r'ecreational

fishermen  MRF!. To accomplish thi.s goal, several research tasks were completed,

including a content analysis of fi.sheriss brochures, newsletters and other

publicationsg a panel evaluation of a random sample of fisheries publications; an

on-site survey of marine recreational fishermen conducted to identify information

needs and informati.on-seeking behaviors, and to examine their relationships to

fisheries knowledge and specialization; and a second on-site survey to examine the

diffusion of two fishing innovations. Below is a summary of results as related to

specific pro!ect ob!ectives.

Ob!ective ls To identi.fy and evaluate the HRP informatio~ dissemination system in
North Carolina.

A total of 253 disguised requests for information were sent to a variety
of different coastal and fisheries organixations in North Carolina.
From these requests, 166 individual pieces of information  brochures,
newspapers, publications, etc.! about marine recreational fishing were
received.

A multitude of organixaticns distribute MRF information. Nine different
types of organirations provided information in response to the disguised
information requests. It is obvious that tourism organizations are much
more oriented to the mai.l distribution of KRF information than are the
fishing businesses-

The primary types of information provided in the fishing brochures and
pamphlets focused on where, when, the sport, and how to catch fish.
Very little i~formation was provided on the food character, storage and
cleaning of fish or on how to prepare different types of fish.

The quality of the fishing publications was rated between 6 and 7 on a
1-to-10 scale rangi.ng from extremely unattractive to extremely
attracti.ve.

Two panels evaluated a random sample of 10 fishing publications.
Communications students and fishermen used different criteria to
evaluate the sample of publications. For communications students, the
most important criterion of publi,cation quality was overall
attractiveness. For fishermen, four measures were used to evaluate
overall quality: informative, attention-getting, listing of fishing
resources and listing of avai.lable services.

Ob!ective 2r To identify mari.ne recreational fishing information-seeking behaviors,
the sources of information used, and the knowledge and use of selected marine
recreati.onal fishing i.nformation by different types of marine recreational fishermen
in North Carolina.



A self-administered survey questionnaire was developed and administered
on site tc a sample of 517 marine recreational fishermen during June
through October, 1988. 1nterview days were randomly assigned to 32
sites, including piers, surf fishing areas, marinas, bri.dges, and boat
access ramps, throughout the NC coastal region. The survey response
rate was 96.3 percent.

The respondents were asked to rate seven major types of fishing
information on both importance to fishing success and difficulty of
obtaining dimensions. An importance-performance analysis indicated that
information on where to catch fi.sh and whi.ch bait and tackle to use were
considered major failures of the current information dissemination
system. The other five types of information were all classified as
trivial successes.

Of the survey respondents, 62.1 percent sought information prior to
leaving home on the surveyed fishing tripl 74.3 percent sought
information after arriving at the coast.

The primary sources of information prior to leaving home were friends
and relatives, coastal bait and tackle shays, coastal piers, other
coastal residents, and coastal charter and party boat operators.

The primary sources of information used after arriving at the coast were
bai.t and tackle shops, piers, other Local residents and marinas,

On a 0 to 10 self-rated scale of marine recreati.onal fishing knowledge,
the average survey respondent rated his knowledge at 5.0. An objective
test, of fishing knowledge, with a possible range of scores from 0 to 15,
resulted in an average scare of 6.73. The correlation between the two
measures was .452.

There were no consistent relationships between either measure of fishing
knowledge and information-seeking behavior, measured both as the number
of sources used and by usage of each specific type of information.

A measure af fishing specialization was developed including a composite
score and five dimensions: �! fishing experience, �! equipment, �!
external involvements, �! centrality to life, and �! site and species
specialixation. On the composite score, with a possible range of 0 to
12, the mean score was 4.72 with a rsedian of 4.0. Only 6.4 percent of
the respondents scored nine or greater.

Overall speci,alisation showed no relationship with information-seeking
behavior. The external involvements dimension was, however, related to
the number of information sources used prior to leaving home. Further,
with increasing external involvements, the probability of using coastal
fishing businesses for information prior to leaving home increased
significantly.

A weak relationship also existed between the external involvements
dimension and the number of information sources used after arriving at
the coast. However, when exarni.ning the probability of using each major
type of i.nforrnation, the most important variable was the centrali.ty to
life dimension. With increasing centrality, the probability of using
each type of information also increased. At the highest level of
centrality, however, usage of each type of information actually
decreased, i.ndicating some type of threshold effect.



* Using data from the 19S9 survey discussed under ob!ecti.ve 3, the
relationship between specialization and fishing catch per unit of effort
 hour! was examined. The results indicate that catch increases with
specialization. However, when corrected by the amount of time spent,
fishing, there were no relationships between either overall or the
dimensions of fishing specialization and catch per unit of effort.

Ob!ective 3: To model the diffusion of selected marine recreational fishing
innovations.

Using the same sampling procedures as in 19S9, on on-site survey was
conducted between Sept.. 15, 19S9, and Nov. 19, 19S9, with a sample of
400 marine recreati.onal fishermen.

Awareness, i.nforrnation sources, and adoption was measured for two
fishing innovationsr �! The Underutilized Species Program and �! The
Satellite surface Water Temperature Program. These innovations were
identified thraugh consultatiOnS with UNC Sea Grant Harine AdviSOry
personnel and membezs of the Raleigh  N.C.! Saltwater Fishing Club.

FOr the Underutilized SpeCieS PrOgrarn, 14.S percent of the reepOnde~ts
were a~are of the program; the primary sources of informat,ion were pier
operators and bait and tackle shop operators. Of those aware of the
program, 49.1 percent had subsequently changed their iishing behaviors.

For the Satellite Surface water Temperature Program, 6.4 percent of the
respondent,s were a~are of the program. The primary sources of
information were friends and relatives and coastal fishing businesses.
Of those aware of the program, 26.1 percent had subsequently changed
their fishing behaviors.

* As hypothesized, the low-involvement  underutilized species program!
innovati.on relied on significantly different information sources and had
a substantially higher adoption rate than the high-involvement
innovation  satellite surface water temperature program! .

Ob!ective 4r To develop gui.delines for the dissemi.nation of marine recreational
fishing information.

* Guidelines for communi.cating with marine recreational fishermen are
recommended focusing on the following maiketing/communications concepts.

a.

c ~

e.
f.
g ~

target audiences
catch per unit of effort
primary so~ress of information
primary iniormation needs / wants
fishing brochure evaluatio~ criterion
timing of information search
diffusion of innovations
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CHAPTER l

INTRODUCTIOM

Communication is an important but poorly understood component of marine

recreational fisheries  MRF! management  Moore, 1984; Trixier, 1985! . Three

distinct pressures to improve communications with recreational f ishermen exist and

will grow significantly over the next decade. First, the combined commercial and

recreational harvest of some fish stocks is approaching or exceeding the optimum

production capacities. In response, MRF managers are both attempting to shift

fishing pressure to alternative, underutilixed species and beginning to implement

catch and/or sixe regulations. The success of both efforts is dependent upon the

HRF manager's ability to communicate with recreational fishermen  Johnson a

Griffith, 1985; Manfredo, Baas a Lee, 1986!.

Second, environmental education is an increasingly important component of MRF

management. Concern over the angler's ability to properly take care of their catch

has historically resulted in numerous educational publications and programs. Since

the success of the i.ncreasingly popular underutilized species programs is

particularly dependent upon changing angler perceptions of such species and on

teaching new preparation and cooking techniques  Hurray, Johnson I Griffith, 1986!,

educational programs focusing on these species will probably grow significantly in

the near future. Further, MRF environmental education is specifically targeted by

the Wallop-Breaux amendment to the Federal Aid in Sport Fish  Dingell-Johnson! Act.

However, prior to spending Wallop-Breaux monies on environmental education, a state

must have an environmental education plan approved by the U.S. Fish and Wildlife

Service. An important aspect of that planning effort is the establishment of

procedures for evaluating program success. Across the board, the planning,

implementation, and evaluation of these environmental education programs will

require a much better understanding of communicating with marine recreational

fishermen.

Third, tourism promotion and development by coastal xone communities is

growing very rapidly with both positive and negative consequences for marine



recreational fishing  Hiller & Dittcn, 1986!. From a positive perspective, much of

this development focuses on marine recreational fishing. Effectively communicating

the MRF opportunities of a region is an important component of most coastal tourism

marketing campaigns and should contribute significantly to commercial MRF

enterprises, including charter and party boats, marinas, and fishing piers

 Fesenmaier 6 Roehl, 1987!. From a negative perspective, increasing coastal zone

development is creating, in some cases, land-use conflicts, particularly concerning

recreational real estate development and protection of estuarine nursery areas

 Ditton 8 Hiller, 1986!. ln order to create the necessary political opposition to

inappropriate developments, NRF managers must be able to effectively communicate the

potenti.al loss of HRF opportunities with both local and non-local recreational

fishermen  Range, 1982!.

Unfortunately, a recognised, formal channel of communications with marine

recreational fishermen does not exist in North Carolina. Unlike freshwater fishing,

marine recreational fishi.ng does not require a state license. Consequently, it is

not possible to uniformly distribute fishing regulations and brochures. Nor is it

possible to use a license registration file as a means of identifying the names and

addresses of marine recreational fishermen for informational mailings and surveys.

Thus, the available means of getting information both to and from marine

recreational fishermen are dependent upon informal, and in many cases, nebulous

communication networks,

This problem is further complicated by the variety of organizations and

agencies attempting to communicate with marine recreational fishermen. As reflected

in figure 1. 1, a wide variety of information suppliers exist in marine recreational

fishing. Because of the !urisdictional boundaries oi saltwater fishing, both

federal and state resource management agencies are involved in MRF management in

North Carolina. Additionally, tourism organisations at the state and local level

actively promote and distribute information on marine recreational fishing.

Finally, private businesses and non-profit organizations are major sources of

information for marine recreational fishermen.

Similarly, there is a wide variety of fishermen involved in marine



recreational fishing  figure l.l!. previous research has classified recreational

users by both activity and setting characteristics. The most common activity

classification schemata include experience  number of years!, avidity  frequency of

participation! and level of specialization <setting, equipment and experience

preferences! . The setting classification systems focus on where fishermen are

interviewed, typically the fishing site, tournaments or on such targeted species as

billfish and bluefish.

Figure l.l

Communication Suppliers and Consumers in Marine Recreational Fishing



OBJECT VES

with the primary goal of improving the efficiency of this complicated

communication system, this pro!ect is an assessment and evaluation of the marine

recreational f ishing information dissemination system in North Carolina. The

specific pro!ect objectives were toe

Identify and evaluate the MRF information dissemination system i.n North
Carolina,

Identify NRF information-seeking behaviors, the sources of information used,
and the knowledge and use of selected HRF information by different types of
marine recreational fishermen in North Carolina,

Examine the diffusion of selected NRF innovations to different types of MRF
fishermen, and

4. Develop guidelines for the dissemination of HRF information.



AN T ON OF THE S POR

To accomplish these study ob!ectives, several interrelated tasks were

completed. First, a content analysis and panel evaluation of NRF brochures was

conducted to identify the primary informational content of the brochures being

distributed to North Carolina marine recreational fishermen. Second, an on-site

survey of marine recreational fishermen was conducted throughout the coastal zone of

North Carolina to identify MRF information-seeking behaviors and related

information. Third, a second on-site survey was conducted to examine the diffusion

of two selected NRF technologies. Fourth, using the information attained from these

various efforts along with the available information on NRF communications and

brochure development, structural guidelines for communicating with marine

recreational fishermen were developed. The following four chapters present the

methodology and results of each of these efforts.



CHAPTER 2

CONTENT ANALYSIS AHD EVALUATZOH OF SROCEIJRES

As the first step in examining the NRF communications system, a content

analysis and evaluation was conducted of the fishing brochures and information being

distributed by different types of organizations in North carolina. The specific

objectives of this task were to:

l. identify the existing HRF information dissemination system,

determine the types of information generally available to marine recreational
fishermen,

determine if the available information focuses on specific species and, if so,
to identi.fy which species, and

evaluate the quality of the presentation of' information.

To accomplish these objectives, two specific research efforts were completed.

First, simulated requests for fishing information were sent to a cross section of

coastal North Carolina businesses with interests in fishing and/or tourism

development. The mailing date for the request letters was April 1, 1988. All

responses received within 10 weeks, on or before June 9, 1988, were included in the

analyses. The purpose of these requests was to determine the nature and types of

NRF information being distributed. Second, two expert panels were asked to evaluate

a r'andom sample of 10 of the fishing brochures received by the above mailings.

Specifically, a group of upper level undergraduate communications students at North

Carolina State university and members of the Raleigh  N-C-! Saltwater Fishing Club

were asked to evaluate the brochures on their presentation merits.

Table 2.1 sho~s the distribution of organizations from which fishing

information was requested. These organizations were identified from several

sources. Specifically, the information sources used included the available fishing

guides, the UNC Sea Grant College Program, the N.c. Department of Natural Resources

and Community Development, the National Marine Fisheries Service, the Horth Carolina

Division of Travel and Tourism, the membership directory of the Travel Council of

North Carolina, the American Automobile Association and several chamber of commerce

directories, including the 1988 World-Wide Chamber omme ce 'rector



Table 2 ' 1
Distribution of Znforeatioa Requests and Response

by Type of Organisation

Number of
Requests

Number of
Responses

Response
RateType of Organization

53
26

19 8
20 7
63
36
21

86
21
15

4 6

2 9 4 2
17

Real Estate Management Firms
Tourism Promotion Agencies
Charter and/or Head Boat Operators
Fisheries Management Agencies
Marinas
Pi.shing Clubs
Bait and Tackle Shops
Fishing Piers
Newspapers and Coastal Magazines
Unable to Determine

162. 3
80.8
78.9
50.0
30.0
28.6
14.3
11.1

9.5

Total 253 65.6

Table 2.1 also shows the distribution of response by type of organization.

Most notable is the response of the real estate management organizations. Although

only 53 requests for information were sent to these firms, 86 responses were

received for a response rate of 162.3 percent. It is common practice for tourism

promotion agencies to publish a "tip sheet" listing the names and addresses of

individuals who request information from them. These sheets are distributed to

member organizations that can respond by sending information specific to their

business. The additional real estate and the "unable to determine" responses

probably resulted from such systems.

With the exception of the charter and head boat operators, the response rate

for the fishing businesses was relatively low, indicating only a marginal interest

in marketing efforts geared at influencing the fisherman before he or she leaves

home. The three primary fishing businesses of bait and tackle shops, marinas and

fishing piers had a combined response rate of only 16.0 percent.

The information received from the various sources was init.ially culled to

include only that specific to marine recreational fishing. This fishing information

was then analyzed by content to determine the nature and types of information being

distributed. As a method of analyzing written communications, content analysis

invo1.ves coding the communication relative to a series of carefully selected

criteria  Babbie, 1986!. These criteria can be either factual/manifest



perceptual/latent in nature. Factual criteria involve examining the communication

to see whether or not it contains specific information, e.g. does it contain any

information concerning fishing regulations. Perceptual criteria involve examining

the communication and making a judgement as to quality of its presentation of a

particular concept or issue, e.g., the "image" of marine recreational fishing

portrayed by the information.

The criteria used in this project included both factual and perceptual items.

Factual items included whether or not the mailing includes information on where to

catch fish." Only one perceptual item, "the attractiveness of the literature

 quality of presentation!," was examined. For the factual items, two graduate

students coded all of the responses. Reliability and validity of the factual

content analysis was relatively simple. In all judgmental situations, the two

students worked together to code the information. However, to maintain the

reliability of the "attractiveness" item, all of the responses were coded by one

graduate student as a means of keeping the coding as consi.stent as possible. To

enhance validity, that student was both experienced in brochure preparation and

focusing her masters project on brochure development procedures. The content

analysis res~its were entered into the NCSU mainframe computer and verified by the

NCSU Computing Center staff.

F0 0 0

No one type of information predominated in the fishing brochures. Where to

catch fish was the most frequently communicated type of information, but still was

found in only 2S.3 percent of the brochures  table 2.2!. In order of priority, the

most prevalent types of information i~eluded where to catch fish, when  time of

year! to catch fish and promotional messages on the sport or challenge of marine

recreational fishing. The least common types of information included when  time of

day! to catch fish, the food character of fish, how to clean and store one's catch

and how to cook different types of fish. Considerable variance existed in the foci

of the different types of information. Specifically, the information on how to

catch fish, when  time of day! to catch fish and food character or taste tended to



focus on particular species. By comparison, the information on where to catch fish,

the sport or challenge of fishing and fishing laws and regulations tended to be

presented generically for all types of fish. This was particularly surprising for

the fishing laws and regulations, which in North Carolina tend to be organized by

species. As would be expected, the available information tends to be of a

promotional nature, focusing on attracting more people to fishing rather than

helping them to become better fishermen.
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Table 2.2
Types af Information Is Fishing Srochures

Percent o
ResponseType of Fishing I~formation Frequency

47

166

28.3

100 ~ 0

type of information
general terms only
maps of iishing areas
figures on how to select a fishing ~ ite
both maps and f i.gures
total

speci ~ s focus
generic to all types of fish
presented for particular types of f ish
total

28

47

59. 6

100.0

When {Time of Year! to Catch Fish
yes
no

37

166

22.3
77 7

100.0total

spec iee f OCua
generic ta all types of fish
presented for particular types of fish
total

10

37

27.0
Q

100. 0

Sport or Challenge af Fishing
yes
Aa

34

166

20.5

100.0total

species focus
generi.c to all types of fish
presented for particular types of f ish
total

20

34

58. 8

100. 0

How to Catch F ish
yes
na

12.0

100. 0

20

166total

type of informat ion
general terms only
types of tackle to use
best baits to use
bath baits and tackle
total

~ pecies focus
generic to all types of fish
presented for particul.ar types af fish
total

7

18

35.0

100.0

W ere to Cate F s
yes
na

total

38
9
0

47

4
4
1

20

80.9
19.1

0.0

100. 0

20.0
20.0

5.0

100. 0



Table 2.2  cont!
Types of Knforeation In Fishing brochures

Percent o
ResponseType of Fishing Information Fr'eguency

Fishing Laws and Regulations
yes
no
total

species focus
generic to all types of fish 7
presented for particular types of fish
total 13

When  time of Day! to Catch Fish
yes
no

total

species focus
generic to all types of fish
presented for particular types of fish
total

Food Character / Taste of Fish
yes
no

6.6

total 100. 0

species focus
generic to all types of fish
presented for particular types of fish
total

Storage and Cleaning of Fish
yes
no

total

species focus
generic to all types of fish 10
presented for particular types of fish
total 11

90. 9

100. 0

total

species focus
generic to all types of fish
presented for particular types of fish
total

How to Cook Fish
yes
no

13
~3

166

ll

166

ll
0

11

11

166

4
7

ll

11
~5

166

3

166

7.8
~9
100. 0

53 ~ 8

100.0

6.6

100. 0

100.0
0.0

100. 0

36.4
63.6

100.0

6.6

100. 0

1.8
K~

100. 0

66. 7
33.3

100. 0
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The spacioa moat likely to be specifically identified in the fishing brochures

king mackerel and bluefish  table 2.3! . hlong with Spanish mackerel, these

speci.es ~ere also the most Likely to be discussed in terms of specific fishing

methods and techniques. However, rod snapper was the species most likely to be

presented in the brochure pictures.

Table 2.3
Presentation of Information by Speciaa

 Percentage Distributions, Nal66!

I n f ormat ion
on Fishing

for Species

includes
Pictures

of Species
So

I nf ormat ion
Liats

SpeciesSpec ias

In addition to tha factual information provided in tables 2.2 and 2.3, tha

fishing brochures ~era also evaluated on the basis of their quality of presentation

 table 2.4!. On a 1 to 10 scale ranging from 1 ~ extremely unattractive to 10 ~

extremely attractive ~ith 5 ~ average, the mean score was 5.78. of the brochures,

78.9 percent ~Or ~ scored between 5 and 8, 19.3 percent at. lass than 5, and only 1.8

percent at 9 oe above.

King Mackerel
Bluefish
tlounder
Dolphin
Nar L in
Spanish Mackerel
Spo'tted Sea Trou't
Spot
Croaker
Striped Sea Bass
Rad Snapper
Tuna
Drum
Grouper
Shark

65.2
67.7
'75 2
75 ~ 5
75,5
75. 6
76. 6
77.3
81 ' 0
81. 0
81. 5
Bl. 7
82.4
85. 6
94.0

23.9
20. 0
16 ~ 3
16 ~ 8
18. 1
14. 7
14 ~ 9
1.4. 9
11 ~ 8
13.7
15. 2
13. 7

1.2
12. 4

4.6

2.6
1.3
2.0
2.6
2.6
1.9
2.6
1,3
1.3
1.3
3.3
2.0
2.6
1.3
0.7

8.4
11.0

6,6
5.2
3.8
7.7
5.8
6.4
5.9
4.0
0.0
2.6
1.3
0.7
0.7
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Table 2. 4
fishing brochure Quality of Iaforaatioa

FrequencyQua ty Rating Percent

 extreme y unattract ve!
3-4
5 - 6  average!
7 - 8
9 - 10  extremely attractive!

Total

11. 4
42.8
36.1

99 9n

19
71
60

166

*deviation from 100.0 due to rounding

hs previously described, tvo panels were asked to eva!,uate a sample of 10

fishing brochures randomly selected from the mailing response. Speci.fically, 10

members of the undergraduate communications student club at North Carolina State

University and 10 members of the Raleigh Saltwater Fishing Club vere asked to

evaluate the sample of brochures. The panel members were asked to evaluate each

brochure on seven criterion using a 1 to 5 scale ranging from 1 ~ extremely poor to

5 ~ extremely good. The criteria that vere selected, based on two publicati.ons on

brochure development  Cook, 1987! Kaas, 1981!, were �! attractiveness, �!

informativeness, �! attention draw, �! image portrayed of the area/business, �!

quality of listings of fi.shing resources, �! quality of directions to fishing

area/marina, and �! quality of listings Of available Servioee. hdditiOnally, the

reapOndents were aeked tO rank the brOChuree from 1 s vOret tO 10 ~ beet. a.ftar

~ liminati.ng incomplete and unusable responses, 115 brochure evaluations were

analyned, 70 by the communications ma!ors and 45 by the saltwater fishing club

members.

Table 2.5 sho~s the distri.buti.on of scores for the seven brochure criterion.

Overall, both panels evaluated the brochures as being relati.vely informative and

attention-gett,ing, but lacki.ng in directions to the fishing area/marina. The panel

of salt~ster fishermen tended to rate the brochures higher on informativeness, image

portrayed of the area/business, the listing of avai.labia services and

attractiveness, but were particular!.y critical of the brochures on the criterion of

directions to fishing area/business.
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Table 2.6
Diatribution of Panel Scarce oa Brochure Criterion

Pane
NCSU

Ra 1 ~ igh
Communicat iona

mean ~ dav

Saltwater

Brochure Criter ian ~ devmean

i n f a rmat ive
attention getter  front cover only!
image portrayed of area/buaineaa
liating af fiahing reaouxcea
lieting of available aervicee
directione ta fiahi.ng area/marina
attractiveneae

3.77
3 ~ 61
3. 50
3.46
3.36
3.16
3.13

0. 89
0.94
1.02
0.96
1. 14
1. 26
1. 44

4.20
3.64
3.87
3.42
3.84
2.78
3.47

0.79
1.21
1.04
1.63
1.26
2.07
1.22



15

Table 2.6
Regrea ~ ion Results for coatributioa o!

Brochur ~ Criterioa to Overall Brochure Quality

Panel
Raleigh

Saltwater
NCSU

Communications

Brochure Cri.terion beta t beta

Model r-square value .604 . 641

3.76***
1.53
0. 61
0. 80
1.70
0.48
1.23
0.33

attractiveness
informative
attenti.on getter  front cover only!
image portrayed of area/business
listing of fi.shing resources
directions to fishing area/marina
listing of available services

intercept

. 632
-.293

.101

. 144

.163
038

. 184
�. 291

,019
.257
~ 241
.075
.357
.014
.145

--309

0.37
2.80 ' e
2-67*~
0. 88
3.22 ' ~
0.18
1.92 '
0. 75

~ s gn cant at a p a
~~significant at alpha~.001
~ ~* ~ ignif leant at alpha .0001

g~QgggJ51~

In thi.s i.ni.tial phase of the research pro!ect, our primary purposes vere to

identify the available sources of information on marine recreational fishing, to

~ xamine the types of i.nformation being distributed and to evaluate the quality of

that information. Prior to discussing the results of these efforts, four important

limitations should be noted. First, due to budget reductions, it vas not possible

In order to better understand the factors that influence fishing brochure

quality, a multtple regression analysis vas next conducted to examine the

relationships bstveen the brochure criterion ratings and the overall brochure

rankings. Table 2.6 present ~ these results. Both models performed relatively veil

vith r-square values in excess of .60. Hovever, the variables that contributed to

the overall quality ratings varied signi.ficantly betveen the tvo panels. For the

panel of communication ~ students, the only variable contributing significantly to

the overall rating vae the measure of brochure attractiveness. For the saltvater

fishermen panel, four variables related significantly to the overall measure of

quality i informative, attention getter, the listing of f ishing resources and the

listing of available servt.ces.
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to personally traveL to the coastal region to identify the sources of HRF

information, we were restricted to mailed requests for information. Obviously, the

on-site information di.stribut,ion system i. ~ equally if not more important.

Second, although several sources were used, i.t i.s unreasonable to assume that

our listing of potential informati.on sources was exhaustive. !t is very likely that

important sources of information were not included in our original mal,ling.

However, the responses from the tourism promotion agencies and real estate firms

probably included most available sources of information. Hence, whil ~ the extent of

thi.e limitation is not clearly known, it is generally felt to be relatively minor.

Third, the panels used for evaluation of the fishing brochures were convenient

~ amples. The group of undergraduate communications students were the available

membership of thei.r student association. The salt~ster fishing panel was compri.sed

of members of the Raleigh Saltwater Fi.shing Club. Clearly, more representative

samples, particularly of the saltwater f ishermen, may have si.gni.f icantly affected

these results. However, the available budget 1imi.ted our abi.1ity to compensate a

statewide sample for the travel expenses necessary to meet to evaluate the

brochures.

Relative to the ob!ectives of thi. ~ phase of the research, the following

results were identified. First, it i ~ obvious that a multitude of organisations

distribute information on marine saltwater fishing in Horth Carolina. Nine

different types of organixations were surveyed, all of which responded with NRF

information. It is obvious that the tourism-related organizat!.ons, e.g., tourism

promotion agencies and real estate management firms, are much more oriented to the

mail distribution of HRF information than are the f i.shing businesses. Undoubtedly,

the fishing businesses tend more to the verbal distri.bution of information to

fishermen after they arrive i.n the coastal area. From a promotional viewpoint, the

fisheries businesses may well benefit from a closer relationship with the tourism

organixations. Host of the tourism organixations promote fishing as a coastal

attraction. To the extent that a fishing business can create a complementary

partnership with these organisations, it should benefi.t. the business's sales.

The primary types of information provided in the brochures and pamphlets



received from the mailed requests focused on where, when, the sport and how to catch

fish. The information on where to catch fish was presented in a relatively general

format. However, the information on when, the sport, and how to catch fish tended

to focus on specific species as would be appropriate. Very little information wae

available on food character, storage and cleani.ng of fish or how to cook different

types of fish. Clearly, the available information tends to focus on promoting the

~ port of marine recreational fishing as opposed to improving care and treatment of

the catch.

As would be expected gi.vsn their popularity, the most frequently li.sted

species in the fishing brochures and pamphlets wore ki.ng mackerel, bluefish,

flounder, dol,phin, and marlin. Surprisingly, red snapper, tuna and drum were

mentioned much less frequently. Although these particular species represent major

iish stocks for North Carolina, they were less likely to be mentioned in the fishing

inf ormat ion.

tinally, the quality of the fishing brochures and pamphlets was judged

average, between 6 and 7 on a 1-10 scale ranging from extremely unattractive to

~ xtremely attractive. Hors importantly, two panels evaluated a random sample of the

brochures and pamphlets on seven criterion, resulting in average scores in the 3.5

to 4.0 level on a one to !ive scale. Generally, both panels rated the brochures as

being relatively attractive and attention-getting, but lacking in directions to the

f i,shing area/marina. tor communications students the most important determinant of

overall perceived quality was the measure of brochure attractiveness. However, for

the panel. of saltwater iishermsn, four measures significantly affected overall

perceived qual ityi informative, attention-getting, listing of f ishing resources and

listing of available services. The important conclusion of these findings is that

different audiences obviously use different criteri.a to judge the overall quality of

fishing brochures and pamphlets. Clearly, individual ~ preparing such brochures need

to clearly i,dentify the target audience, the relevant information and then pretest

the brochure wi.th a selection of that audience.
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CENTER 3

INFORMATION SEEKIHO EEEAVIORS Sy

MARINE RECREATIONAL FI SSERMEM IM MORTE CAROLINA

The next phase of thi.a research project involved a survey of marine

recreational fishermen, concer~i~g their MRF information-seeking behaviors. The

~ peci.fi.c ob!ectivee of thi ~ survey were to:

determine the nature, extent and timi.ng of MRF information-seeking behaviors,

identify the sources of MRF information used both in the coastal tone and, for
tourists, pri.or to isa v ing home,

determi.ne the percei.ved and actual levels o! knowledge of selected MRF
information,

~ xamine the relati.onships between knowledge of selected MRF information and
informat ion-seeking behavior, and

determi.ne if differences exist i,n information-seeking behaviors and sources of
informati.on between MRP fishermen categorised on the basi.s of fishing
~ pecialization.

HKXIHKRLRlX

To accomplish these ob!ectives a self-administered survey questionnaire was

developed and administered to a sample of 517 MRF fishermen during June through

October, 1988. Instrumentation was accomplished through personal interviews wi.th a

convenience sample of MRF f'ishermen and two cn-site instrument pretexts.

Specifically, a draft instrument was prepared and circulated for comment to a

convenience sample of 15 known MRF fi.shermen in the Raleigh metropolitan area,

research colleagues at NcSU and other universities, and my graduate research

associates. The baei.s for this draft instrument was previous MRF fishing survey

i.nstrumente, previous touri.sm behavior survey i.nstruments and the avai.labia

literature on knowledge of MRF fishing. Specifi.cally, a search of the available

literature was used to develop an initial list of items whi.ch could potentially

meaeur ~ MRF knowledge. Baaed on the comments of these indivi.duals and of other

colleagues and graduate students, a second draft of the instrument was prepared.

This instrument was admini.stared to a sample of 43 MRF fishermen contacted at piers,

bridges, marinas and other fishing sites in the Outer Banks region of North

Caroli.na. The primary request made of t.hese fi.shermen was to revie~ the i.nstrument



and identify any questions they did not clearly understand ~ Although no analysis

was conducted of tha data collected from this pretest, each question was examined to

identify any problems on the part of the pretest sample in understanding the

questions or in responding. Of particular importance was assuring that the provided

response categories were inclusive of the range of possible responses. The second

and final instrument pretest was administered on-sita to a sample of 56 HRF

fishermen, again in the Outer Banks area of North Carolina. The primary purposes of

this pretest were twofold. First, it was important to determine if the corrections

in question wording and response categories were adequate. Second, an item analysis

of the fishing knowledge test was conducted to assure its reliability.

Specifically, a factor analysi ~ and Cronbach al,pha reliability analysis were

conducted. The result ~ indicated that the fishing knowledge test was

unidimensional, only one factor had an eigenvalue greater than 1.0, and that the

~ cale, after deletion of two items, had a Cronbach alpha reli,ability coefficient of

.721. A copy of the final instrument i ~ included in the appendix.

The f inal data collection was accomplished through on-site interviews with

fishermen. working with the National Harine Fisheries Service, 32 interview ~ ites,

ranging throughout the North Carolina coastal region, were identified. Included in

the final sample of interview sites were l2 piers, nine surf fishing sites, seven

marinas, two bridges and two access ramps. Two one-week periods were randomly

~ elected from the period from June through September 10, 1988, for data collection.

During each of these periods, two graduate research assistant ~ traveled to the

intervie~ sites and spent a minimum of three hours at each site interviewing the

available fishermen. Additionally, two weekends were selected in October 1988. on

~ ach of these weekends, four graduate research assistants traveled to the interview

~ ites and interviewed fishermen for a minimum of three hours at each sites. Over

these time frames, 537 different fishermen were contacted, of which 517 completed

the questionnaire for a survey response rate of 96.3 percent. The resulting data

were prepared for data entry by graduate research assi.stants and entered into the

TUCC  Triangle Universities Computing Center! mainframe computer by the data entry

personnel at the NCSU Computing Center. All data analyses were completed using the
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SAS Statistical Analysis System.

SXSG Xi

The data analysis «as structured to address each of the study ob!ectives.

First, however, the personal and behavioral characteristics of the study sample were

assessed. Table 3.1 shows the personal characteristics of the sample of fishermen.

Of the study sample, 89. 0 percent wer ~ male. Respondent ages ranged f rom 10 to 79

years with the average of 39.5 years' 54.7 percent of the respondent ~ were between

20 and 40. The distance traveled between the respondent' ~ home and the interview

site ranged from 0 to 3,057 miles with a mean of 213 miles and a median of 158

miles. years of formal education ranged from 2 to 21 years with a mean of 13.2 and

a median of 12. Of the respondents, however, 61.9 percent wer ~ either high school

graduates or had some college. Overall, only 2l.7 percent had college degrees.

income ranged from less than $10,000 to over $110,000> 55.1 percent of the

respondents had incomes between $20,000 and $50,000.



Table 3.1
Personal Characteristics of 1988 Survey Samp!e

Percent of
samplePersonal Characteristic Frequency

Gender
male
female

total

452

508

89.0

100. 0

Distance from Permanent
<50 miles
50 to 99 miles
100 to 149 miles
150 to 199 miles
200 to 249 miles
250 to 299 miles
300 to 399 miles
400 to 499 miles
500 miles or more

total

17.3
12. 3
13. 9
13. 0
10. 4

8.9
9.5
6.0

~7
100. 0

Education  last year of school completed!
lese than high school � to 11 years! 81
high school graduate �2 years! 175
some college   13 to 
 years! 130
college graduate �6 to 17 years! 73
advanced college �8 years or more!

total 493

16. 4
35.5
26.4
14.8

100.0

4 ' 8
8.8

20. 1
21. 2
13 ~ 8
10.9

7.2

100. 0

~ altwater fishermenHany of the survey respondents had extensive experience as

1 to 60 years with table 3.2!. The range in saltwater fishing experience wae from

a mean of 18.3 years and a median of 16 years. However, extreme variance existed in

hge  years!
<20
20 to 29
30 to 39
40 to 49
50 to 59
60 to 69
70 or more

total

Household Income
<$10,000
$10,000 to
$20,000 to
$30,000 to
$40,000 to
$50,000 to
$60,000 to
$70,000 or

total

$19,999
$29,999
$39,999
$49,999
$59,999
$69,999

13
129
148

96
58
48

506

Home Residence t.o Pishing Si.te
87
62
71
66
52
45
48
30

505

22
40
92
97
63
50
33

457

2.6
25.5
29.2
19.0
11.4

9.5

100. 0
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Table 3.2
Fisbiag behaviors of 1988 Survey Sample - I

Standard
Mean DeviationFishing behavior Measure HedianRange

Years of Saltwater Fishing
Ex per ience 1 - 60 16 12 ' 1

Days Spent tishing in Year
Preceding Survey

freshwater
saltwater / pier or bridge
saltwater surf / beach
saltwater sounds/bays / boat
of f shor ~ salt~ster / boat

0 - 340
0 - 260
0 � 304
0 � 300
0 - 100

19. 1
11. 1
10. 6

7.4
3.7

37.3
23.2
26.6
20.8
11.1

0-80Rod and Reel Combination ~ Owned 7.0 6.9

Fishing Equipment Expenditures
in Past Year 0 - $20000 $100 $287.16 $1004.20

t4ost o t e respon ants a so a extens ve exper ence s ang xn t, e area n

which they were interviewed. Over 50 percent of the respondents had fished in that

area more than 10 times in the five years preceding the survey  table 3.3!. There

were very few "casual." fishermen in the survey sample. Of the respondents, 66.3

percent had came to the coast specifically to go fishing. Of those who had come to

the coast for recreation, on1.y part of which was their fishing experience, 86.7

percent had decided to go fishing before leaving home. Thus, only 22 out of 490

respondents �.5l! had decided to go fishing on impulse after arriving on the coast.

the number of days spent fishing in the past year. The range was from one to 365

days with ~ mean ot 51.9 days, Reflecting the highly skewed nature of these data,

however, the median number of days spent fishing in the past year was 10 days. In

order of frequency, these days were spent fishing at freshwater sites, in salt ~ster

from a pier or bridge, in saltwater surf from the beach, in saltwater sounds or bays

from a boat or in offshore salt water. As with the frequency of participation data,

the data on fishing equipment ownership and fishing expenditures were also eke~ed.

Specifically, the survey respondent ~ reported owning a mean of 7.0 fishing rod and

reel combinations and spending a mean of $287.16 on fishing equipment in the year

preceding the survey. The median values for these measures were 5 and $100,

respectively.
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Table 3.3
Fishing Behaviors of 1988 Survey Sample - XI

Fl.shing Behavior measure Frequency Percent

Fi.shl.ng Tripe to !ntervt.ew Area in Last 5 Years
 within 15 miles of interview site!

none
1-5
6 to 10
more than 10

total

40
138

61
721
516

7.8
26.7
11.8
~7

100.0

Nature of Current Fishing Trip
came to the coast specifl.cally to go fishing
vial. ting for recreation, l.ncluding fishing

'total

325

490

66,3
~7

100. 0

Ot those vis itl.ng for recreation
decided to go fishing

before leaving home
after arriving on the coast

total

143
22

165

86.7

100.0

Owns a Fishing Boat

Subscribes to a Fishing Nagatine

185 36.0

27.9143

Saltwater Fiahl.ng Focused on Catchl.ng
On ~ Spec l.es 105 20. 5

Participant in Saltwater Fishing Tournament

Nember ot a Fishing club or Organl.aatl.on

73 14. 6

48 9.4

Importance of Fishing to Satl.sfactl.on with Life
� ~ not at all important to
10 ~ extremely important scale!

Oto2
3to4
5 to 6
'7 to 8
9 to 10

total

13. 9
16. 9
29. 7
21.2

100.0

71
86

151
108
~9
509

Table 3.3 also presents the results of eix general measures of the

respondents' involvement in marine recreational fishing. Of the respondents, 36

percent owned a fishing boat, 27.9 percent subscribed to a fishing magazine, 20.5

percent tocused their saltwater fishing on catching one particular species, 14.6

percent had participated in a saltwater fishing tournament, and 9.4 percent were

members in a fishing club or organisation. On a 0 ~ not at all important to 10 ~

~ xtremely important scale, the respondents averaged 6.0 in terms of the importance
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of fishing to their aatxafaction with life.

Using the seven major types of HRF information identif led by the content

analysis, the respondents were asked to rate each type of i.nfocmation on two

criteria. First, they were asked to indicate how important having accurate and

up-to-date information of that type waa to their fishing success. Information on

where to catch fish and which bai.t and tackle to use vere by far the most important

types of information. Information on how to take care of the catch, catch and ~ Lze

regulations, hov to cook different types of fish and how to identify the fish you

catch vere consi.dered least important  table 3.4!,

Second, the respondents were asked to rate each type of information in terms

of how difficult it is to get accurate and up-to-date i.nformation of that type. The

pattern of response was essentially ~ imilar to that of the importance measure  table

3.4!. The most difficult types of ini'ormation to obtain were ~here to catch fish,

how to catch different types of fish and which bait and tackle to uae. The least

difficult types of i.nformation to obtain were how to cook different types of fish,

how to take care of your catch and how to identi,fy the fish you catch.

Table 3. 4
Importance and Availability of Selected Types of Saltwater Fishiag Iaformatios

Kaa.~~a~xa
PerformanceImportanceaType of Information

where to catch f ish
whLch bait and tackle to use
how to catch different types of fish
how to take cars of your catch
catch and ~ iae regulations
hov to cook different types of fish
how to identify the fish you catch

4. 09
4.01
3. 69
3. 63
3. 62
3. 51
3.4e

2. 69
2.26
2 ' 40
1.98
2.09
1.96
2.05

Neasursd by asking respondents how important having accurate and up-to-date
information is to your fishi.ng success. Response scale ranged from 1 ~ not at all
important to 5 ~ extremely important.

Neasured by asking respondents how difficult you feel it is to get accurate and
up-to-date information on North Carolina saltwater fishing. Response scale ranged
from 1 v not at all diff!.cult to 5 e extremely difficult.

OSJECTIVE 1 > TO DETERI4INE TEE NATVRE, EXTENT, AND TIHINO OF NRF INFORXAT ION SEEEINO
EEEAVIORS
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High

Rich
Performance

Low

Low
Zspoxh 4n co

Pigure 3.1

Zmportance Performance Analysis Grid

To better understand these results, an importance-performance analyst was

conducted of these data. ?mportance-performance analysis is a graphical procedure

frequently used to evaluate marketing and communication efforts. Essentially, i,t

categoriaes major types of information, services or product attributes into four

categories on the basis of respondent mean ratings of the attribute' ~ importance and

the organisation's performance in providing that attribute  figure 3. 1!. The

organixation is then in a position to focus on maintaining the ma!or successes and

rectifying the ma'jor failures. Trivial successes and failures are generally areas

from which resources are reallocated to better address the ma!or needs.
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To accomplish the importance-performance analysis, the difficulty data were

recoded so that I equaled extremely difficult and 5 equaled not at all difficult.

The mean importance and performance scores for each type of information were than

calculated. 'Hithin the two major issues, importance and performance, the mean of

the mean scores was then calculated. These overall mean scores war ~ used to

establish the graphical crosshairs for the analyses. For each type of information,

the importance and performance means were then subtracted from the overall means and

plotted accordingly. Figure 3.2 sho~s the results. Two types of information were

rated as major failures by the respondents -- where to catch fi.sh and which bait and

tackle to use, The remaining i.terna all rated as trivial successes. This is not to

imply that the only types appropriate to HRF fi.sherman should focus on where to

catch fish and which baits and tackles to use. Obviously, that depends upon the

organisation' ~ goals and objectives, particularly the regulatory and conservation

agenci.es. Rather, it implies that the success of any communication effort would be

~ nhanced if it included information on locating and catching fish.

Sigh

Sigh
Pezf omanco

Lar

l. catch and
2, bo» to ca

'types of
3. »hich bai

to use
4. »here to
S. ho» to ide

your cato
6. ho» to ta

catch
7. ho» to cook

di if erel1t

types of f i.ah

oordiaatas
3.72

3.$0

Zoo
Zmpartanco

Figure 3.2

Importance Performance Analysis Results



Table 3.5
Number of Information Sources Used by

Marine Recreational Fisherman in North Carolina

Number of Information Sources Frequency Percent

Used Prior to Leaving Noma
0
1
2
3
4 or more

total

196
232

49
26

~4
517

37.9
44.9

9.5
5 AD
~7

100.0

Used After Arriving on the Coast
0
1
2
3
4 or more

total

133
226

80
58

517

25.7
43.7
15.5
11.2

3.9
100.0

OBJECTIVE 2i TO IDENTIFy TEE SOURCES OF iQtF IHFORHATIOH USED SOTE IH TEE COASTAL
XONE AND, FOR TOURISTS, PRIOR TO LEAVING HONE ~

The primary source of information used by the survey respondents prior to

leaving home was other friends and relatives  table 3.6!, followed in order of

priority by coastal bait and tackle shop operators, coastal pier operators, other

coastal resi,dents, and coastal charter and party boat operators. The least-used

sources of information were coastal chambers of commerce, the N.C. Division of

Travel and Tourism and the N.C. Division of Marine Fisheries.

Next, the respondents were asked to identify the sources of information used

in planning their current fishing trip. Overall, fishermen are more likely to seek

information af ter arriving on the coast ~ Of the respondents, 62 ~ 1 percent sought

information prior to leaving home. For comparison, 74.3 percent sought informati.on

after arriving on the coast. The average number of sources used prior to leavi.ng

home was 0.9. Although the possible range of responses was from 0 to 10, 44.9

percent of the respondents reported using one source prior to leaving home  table

3.5!. The average ~umber of information sources used after arriving on the coast

was 1.25, with 43.7 percent of the respondents using only one source. Clearly, the

respondents depend upon a very limited sat of information sources.



Table 3. 6
Sources of Information Used by

Marine Recreational Fiahereerx ixx North Caroliaa

percentsSource ot Information Frequency

Used Prior to Leaving Home
other trienda and relatives
coastal bait and tackle shop operatox'
coastal pier operator
other coastal residents
coastal charter or party boat operatox'
coastal marina operator
coastal hotel or mot e 1 ope r at o r
North Caroli,na Divi. ~ ion of Marine Fisheri.es
North Carolina Division of Travel and Tourism
coastal chamber of commerce

173
67
52
44
24
17
14
10

8 4

53.9
20.9
16.2
13.7

7.5
5.3
4.4
3.1
2.5
1.2

Used After Arriving an the Coast
bait and tackle shop operator / employee
pi.er operator / employee
other local residents
marina operator / employee
other local bu s i. ne s s amp 1 o yes s
chamber of commerce or visitor center
North Carolina Aquart.um

200
134
146

49
48
11

4

52. 1
34.9
38.0
12.8
12 ~ 5

2.9
1.0

'Percentages do not add to 100.0 due to people usi.ng more than one source ot
information. Percentages calculated on the basi. ~ of the number of people that used
one or moxa sources of information. For sources used prior to leaving home, the
basis ~as 321 indi. vidual ~ . For sources used after arriving at the coast, the basis
vas 384 individuals.

Essentially, the same pattern existed for sources of intormation used after

arriving at the coast. The most commonly used sources of i.nformation vore bait and

tackle shops operators, pi.er operators, other local xesidents, and marina operators.

The least irequently used sources at the coast ~ere the North Carolina Aquariums and

chambers of corrieerce and visitors centers.

To further examine the patterns af intormation seeking, the sources of

information vere categorized as shmn in table 3.7. Clearly, informal sources are

the most frequently used information medium for fishermen prior to leaving home.

Coastal f ishing businesses ax ~ used by 37. 1 percent of the information seekers.

Coastal tourism organizations and state agencies are relati,vely unused as sources of

HRF information for individuals prior to leaving home, being used by 5.3 and 5.0

percent of the infarmation seekers, reapecti.vely.

Once a't the coast, the primary sources of iniormation are vari.ous fishing

organizations, vhich are used by 72. 1 percent of the i.nforrnation seekers. For

comparison, non-fishing organizations are used by only 3.9 perce~t of the

information seekers. Informal sources are used by 43.0 percent of the information

seekers.



Table 3.7
Combined Sources of Iaforaation Used by

Narine Recreational Fishermen is North Carolina

Combined Sources of Information Frequency Percenta

190Informal Sources
coastal residents
friends and relatives

59 F 2

Coastal Fishing Susinesses
marina operator
bait and tackle shop operator
charter or party boat operator
pier operator

119 37. 1

Coastal Tourism Organizations
chamber of comme l ce
hots l or mote 1 o pe r at o r

5.317

State Agenci,es
North Caroli.na Division o! Harl.ne Fisheries
North Caroli.na Division of Travel and Tourism

16 5.0

Fishing Organi sat iona
ma r ina o per at or / employee
bait and tackle shop operator / employee
pi.er operator / employee

277 72. 1

Informal Sources
other local business employees
other local residents

165 43.0

Non-f ishing Organizations
chamber of commerce or visitor center
North Carolina Aquari.um

15

OSJECTZVE 3 r TO DETERNZNE TSE PERCEIVED AND ACTUAL LEVELS OF KNOWLEDOE OF SELECTED
MARINE RECREATIONAL FZSSZNO INFOiQOLTION ~

In order to assess the respondents' self-perceived knowledge of marine

recreational fishing, the survey respondents were asked to rate their knowledge of

saltwater fishing on a 0 to 10 scale where 0 i not at all k~o~ledgeable and 10

extremely knowledgeable. The mean response was 4.99 with a median oi' 5.0. Of the

respondents, 19.4 percent rated thai.r knowt.edge i.n the 0 to 2 range  table 3.8!. At

the other end of the scale, only 6.7 percent rated thei.r knowledge in the 9 to 10

range. A substantial ma!ority of the respondents �9.6i! rated their knowledge in

the 3 to 6 range.

Percentages o not a to . ue to peop ~ us ng more t an one type o
i.nformation. Percentages calculated on the basis of the number of people that used
one or more types of information. For sources used prior to leaving home, the basis
was 321 individuals, For sources used after arriving at the coast, the basis was
384 i.ndividuala.
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Table 3 ~ 8
Distribution of Perceived Knowledge Scores

Perceived Knowledge Score Frequency Percent

How would you rate your knowledge of saltwater fi.shing7
 response scale ranged from 0 ~ not at all knowledgeabl.e
to 10 ~ extremely knowledgeabl ~ !

0 to 2
3 to 4
5 to 6
7to8
9 to 10

total

99
132
172

73

510

19.4
25.9
33 ' 7
14. 3

~7
100 ~ 0

ls descri.bed in the methodology section, a test of HRF knowledge wae

constructed for the purposes of tasting actual knowledge. Essentially, the test can

be broken down into four sections: �! fishing length regulations, �! baits and

tackles, �! fish identification, and �! fish location. For fishing length

regulations, the respondents were asked the minimal length requirement for keeping

channel bass and flounder in North Carolina waters. For channel bass, 17.0 percent

of the respondents knew the correct answer of 14 inches  table 3.9!. Of the

remainder, 41.8 percent did not know the answer and chose not to guess, 19.5 percent

felt it waa lees than 14 inches, and 21.7 percent felt it was greater than 14

inches. For flounder, 10.8 percent knew the correct answer of 13 inches. Hany of

the respondent. ~ answered 11 inches, ghich was the correct answer up until a few

months prior to the survey; 59. 6 percent answered less than 13 inches as compared to

only 6.0 percent answering greater than 13 inches.

For baits and tackles, the respondents were asked to match seven popular North

Carolina saltwater species with the bait that i. ~ generally considered best for that

fi.sh. Recogniaing that there is virtually no general consensus as to the best. bait

for any given fish, the respondents were encouraged by the surveyor to provi.de up to

two answers- If either answer was that which we considered correct, the response

was considered correct. The range of correct responses was from 66.2 percent for

spot to 29,6 percent for pompano  table 3.8!. For the remaining species, the

percentage of correct response was 31,5, 41.0, 46.4, 34.8, and 43.5 percent for

flounder, croaker, king mackerel, red drum and bluefish, respectively. Over the

~ even species, tho respondents averaged 41.9 percent correct. Civen three pictures,

the respondents were also asked to identify a "fish finder" terminal tackle ri.gging;

48.4 percent of the respondents provided the correct. answer.

For fish identi.fication, the respondents were first asked which of three fish
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35-pound channel bass, 4-pound flounder or 6-pound pompano -- would be a state

record f ish in North Carolina. Of the respondents, 33.8 percent correctly answered

the 6-pound pompanos 46.6 percent did not know and 19.7 percent answered one of the

other two f ish. Next, the respondents were given a picture of a Spanish meeker ~ l

and asked to identify the epeciee. Of the respondents, 88.6 percent provided the

correct answer.

Finally, the respondents were asked to identify the most likely place to catch

a aheepehead, red snapper and pompano. The correct response ranged from 70.5

percent for red snapper to 46.0 percent for pompano~ 55.0 percent ans~ered correctly

for sheepshead.



Tabl ~ 3.9
Fishing Teat Responses

Frequency percentsFishing Test Question

flounder
cut flounder belly strips
all other baits

total

163

517

31.5

100.0

~ po't
b1oodvorma
all ather baits

total

342
11k
517

66.2

100.0

craaker
shrimp
all other baits

total

212

517

41.0

100 ~ 0

k i. ng mac ke re 1
live bait fish
all other baits

total

240
~77
517

46.4

100.0

red drum
cut bait
all other baits

total

180

517

34 ~ 8

100.0

pompano
sand fleas
all other baits

total

153

517

29.6
~7
100-0

*correct answer

Percentages calculated on basis of study population of 517 respondents. A
on-response vas considered an incorrect answer.
espondents vere allo~ed up to two answers, either of which could be correct-

Deviation from 100.0 due to rounding.

Mhat is the minimum length requirement for keeping
the following types of saltwater fish in Horth Carol ina7

channel bass ]red drum, puppy drum!
no response
less than 14 inches
14 inches+
over 14 inches

total

flounder
no response
lees than 13 inchee
13 inches'
over 13 inches

total

Please match the following fish with the bait that is
generally considered the best bait far that fish.a

216
101

88

517

122
308

56

517

41.8
19.5
17.0

100.0

23.6
59 ' 6
10.8

100. 0



Table 3.9 <coat>
Fishiag Test Responses

Percentti.shing Tes! Question Frequency

bluefish
artificial lures
all other bait ~

total

225

517

43.5

100.0

48
211
lZZ
436

11.0
48.4

100. 0total

88.6
0.6
3.6

100.0

70.5
2.6
3 ~ 0
5.2

100.0

~correct answer

Which of the following terminal tackles i ~ known
as a fi.sh finder rigging?

A
8a
C

Which of the following ~ould be a state record
fish in North Carolina?

35-pound channel bass
4-pound flounder
6-pound pompano*
don't know

total

What type of fi.sh i ~ shown in this picture?
Spanish mackerel'
croaker
yellowfin tuna
don't know

total

where would you be most likely to catch ai
sheepshead

offshore bottom reef
bri.dge pilings*
surf
~ aunds and inlets
don't know

total

red snapper
offshore bottom reef*
bridge pilings
surf
sounds and inlets
don't know

total

pampa no
offshore bottom reef
bri.dge pilings
surf'
~ ounds and inlets
don't know

total

75
22

167
kkQ
494

445
3

18

502

53
274

15
29

~7
498

354
13
15
26

502

51
42

230
50

500

15.2
4.5

33. 8

100. lc

10 ~ 6
55. 0

3.0
5.8

99.9c

10.2
8.4

46.0
10.0

100.0



'Percentages calcu'ated on bas~s of study population of 517 respondents. A
non-response was cons ordered an incorrect answer.
Respondents were allowed up to two answer ~, either of which could be correct.
Deviation from 10~, 3 due to rounding.

A compoeit ~ f rehang test score was created by adding the respondent' ~ number

of COrreCt answere. With a pOSSible range Of 0 tO 15, the mean ~ COre waa 6,73 with

a median of 7.0. Of the respondent ~, 21.3 percent scored in the 0 to 3 range ae

compared to 7.5 percent in the 13 to 15 range  table 3.10!. The ma!ority of

respondents {55.7t! scored in the 4 to 9 range. The Pearson Product correlation

between the respondents' test scores and self-perceived knowledge scores was .452.

Table 3. 10
Distribution of Fishing Test Scores

Fishing Test Score PercentFrequency

Peareon Correlation between Test and Perceived Knowledge Score
probabi.lity

.452

. 0001

OEJECTIVE 4I TO EZAKIWE THE RELATIOWSHIPS bETWEEN KNOWLEDGE OF SELECTED NRF
IÃFORlIATION ARD IHFOIQIATIOM-SEERIHO bEHAVIOR ~

A series of statistical tests was conducted to examine the relationships of

perceived and actual levels of WRF knowledge with i.nformation-seeking behaviors.

Table 3,11 shows the correlations between the measures of knowledge and the number

of i.nformation sources used for fishing tri.p planning. Of the four correlations,

none are highly ~ igni.ficant. Essentially, there ie no relationship between MF

knowledge and the number of information sources used for fishing trip planning.

Oto3
4 to 6
7to9
10 to 12
13 to 1S

total

110
146
142

80

517

21.3
28.2
27 ' 5
15.5

100.0



Table 3.1l
Pearson correlations Between Number of Information Sources Used

and Perceived Knowledge and Fishing Test Scores

Perceived
Knowledge

Fishing
Test ScoreNumber of Information Sources Used

Prl.or to Leaving Home

After Arriving On the coast

. 0702 .0501

.0736~.0432
~signi

cant at alpha ~ .01

Next, t-tests were used to identify differences in percel.ved and actual

fishing knowledge by whether or not the respondent used each ma!or type of MRF

information. Of the 14 tests, only one was statistically significant. Contrary to

the hypothesis that individuals with lower levels of knowledge would be more ll.kely

to be information seekers, individuals who used fishing organizations for

information after arriving at the coast tended to have higher levels of actual

fishing knowledge than those who did not use fishing organizations. However, while

not statistically significant, five of the seven tests for differences in actual

knowledge were in the hypothesized direction, incl.uding all of the tests pertaining

to informati.on-seeking prior to leaving home. Still, the implication of these tests

is that there ie no relationship between information-seeking behaviors and MRF

knowledge.



Table 3, 12
Differences ia Perceived Knowledge aad Fishiag Teat Scores

by Usage of Different Types of Fishing Zaformatioa

Perceived Fishing
Knowledge Test Score

mean t-test mean t-testType of Information

Used Pri.or to Leavt.ng Hcme

0.9State Agencies
yes
no

1.0
5.56
4.97

5. 88
6. 76

Coastal Tourism Organixations
yes 4.06
no 5 ~ 02

1.6
6. 11
6. 75

0.7

Coastal Fishi.ng Businesses
yes
no

0.2
5.22
4.92

6. 66
6.75

Informal Sources
yes
no

0.6 0.7
4.90
5.04

6. 58
6. 81

Used After Arriving on the Coast

Non-fishing Organixations
yes
no

0.1 0.4
5.07
4.99

7.13
6.72

Fishing Organixations
yes
no

1. 7*0.2
5. 01
4.96

6. 99
6.43

Informal Sources
yes
no

0.40.3
5.04
4.97

6. 65
6.77

>signi scant at a p a

OBJECTIVE 5 t TO DETERlCINE IF DIFFERENCES EZZST ZN ZNFOiQQLTION-SEEKIRG BEHAVIOR AND
SOURCES OF INFORlQLTZON BETWEEN FISHERMEN CATSGORZ BED ON THE BASIS OF FISHING
SPEC ZALZ SATION.

Follo~ing the procedures developed by Donnelly, Vaske and Graefe �986!, a

measure of f ishing specialixati.on was next constructed. Five dimensions of f ishing

specialixation were defined: �! fishing experience, �! equipment, �! external

involvement, �! centrality, and �! site and species speci.alixation. The measure

of each dimension was created by combining the scores of one or more af the fishing

behavior variables. The particular decision rules are reflected in table 3.13. An

overall measure of specialixation was then created by adding the dimension scores.

Table 3.14 shows the distribution of the respondents on each dimensian and an

the overall measure of specialixation. For most of the dimension measures, the

response was somewhat skewed toward the lower end. For example, on the dimension of
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f ishing exper isnce, 66. 4 percent of the respondents were in the 0 to l range as

compared to 33.5 percent in the 3 to 4 range. Similarly, on the equipment

dimension, 42.0 percent scored 0 as compared to 25.9 percent scoring 2. On the

external involvements, 70. l percent scored 0 as compared to 6.7 percent scoring

Consequently, the overall measure of specialization was somewhat skewed to the lowe~

end. Given a possible range of scores from 0 to l2, 'the mean score was 4.72 and

median was 4.0. While 23.6 percent of the respondents scored in the 0 to 2 range,

only 6.4 percent scored 9 or above.
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Table 3.13
Creation of Specialixation Measures

Specialixation Measure Score

0 1 1
2

Member in a Saltwater
Fishing Club

no
yes

no
yes

Centrality
Importance of Fishing to Sat is f act ion with Li. f a

0 to 3
4 to 6
7 to 9
lO to 12

D vz e at me 1an va ue or var>a e.

bSite spacialixation if individual spent more than 60 percent of fishing days at one
type of sita.

Fishing Experience
Years of
Experiences

16
< 16

16
> 17
c 16

17
> 17
> 17

Equ i.pment
Number of Rod
Reel Combination'

< 5
5

> 6
> 6

External Involvement
Subscribes to
a Fishing Magaxine

no
no

yes
yes

Sita and Species Specialixation
Sita

Specialixation
no
no

yes
yes

Fishing Days
In Last Yaara

10
< 10
> ll
  ]0
> ll

ll
< 10
> 11

Owns a
Fishing Boat

no
yes

no
yes

Spec ice
Speciali.xation

no
yes

no
yes

Tournament
Involvement

no
yes

no
no

yes
no

yes
yes

0 1 1 1
2 2 2 3



Table 3.14
Distribution of Respondents by Specialisation Xeasures

Specialisation Measure Frequency Percent

Fishing Experience
0
1
2
3

total

156
177
129
~3
501

31.1
35.3
25.7

7.8
99. 9a

Equ ipment
0
1
2

total

42.0
32. 1

~9
100.0

216
165

514

External Involvements
0
1
2

70. 1
23.2

~7
100.0

357
118

34
509total

Centrality

0 1
2 3

84
224
108
~9
509

16.5
44.0
21.2

~e.
100. 0total

Site and Species Specialisation
0
1
2

156
259

69
484

32.2
53.5

~4.
100.0total

Overall Specialisation
0 to 2
3 to 4
5to6
7to8
9 to 10
11 to 12

total

110
130
1.04

92
27

466

23.6
27.9
22.3
19.7

5.8
0.6

99.9s

evocation rom 100.0 due to rounding.

A aeriea of teats was conducted to examine the relationships between the

chidimensions of fishing specialization and information-seeking behaviors. First,

square analyses were used to examine the relationships between specialization and

usage of each major type of HRF information. As shown in table 3.15, there were few

relationships between the dimensions of specialization and usage of the various

types of HRF information prior to leaving home. Only two of 20 testa were

statistically significant. As external involvement increases, usage of coastal

fishing businesses for information prior to leaving home also increases, probably

indicating more established relationships with the proprietors of those businesses.

The association between centrality to life and usage of coastal tourism



organizations is more nebulous. It appears that those individuals scoring in the

middle ranges of centrality � � 2! were statistically more likely to use coastal

tourism organizations for information than were those individuals on either end of

centrality measure. Over a 1 1, however, the conclusion from these tests is that

there is essentially no relationship between the dimensions of fishing

specialization and the sources of information used for trip-planning prior to

leaving home.

Next, Pearson Product correlations were calculated between the dimensions of

fishing specialization and the number of information sources used prior to leaving

home  table 3.16!. The number of information sources increased with increasing

fishing experience and with increasing external involvements in fishing. However,

there was no relationship between at-home information-seeking and equipment

specialization, centrality to life or site and species specialization. It is very

likely that through fishing experience and external involvements, the fishermen

identify viable information sources that can be contacted prior to leaving home,

thus providing a means of determining fishing opportunity.



Table 3. 15K
Usage of Dif ferent Types of Information Prior to Leaving Hone

by Measures of Fishing Specialisation

State
Neasure of
Organizations
Specialization

X yes no X2yes no

Fishing Experience
0
1
2
3

1.6

total

3.4 0.9

total

External Involvements
0
1
2

total

Centrality to Life
0
1
2
3

1.4 8.4+

total

Site 6 Species
Specialization

0
1
2

1.4 2.3

total

eS1gnif1cant at alpha=.05

Equipment

0 1
2

4 8 3 1
16

8
7

16

ll
3

16

3
5
5

16

3
9
1

13

152
169
126

38
485

208
158

~3
498

1.0
346
115

493

89
219
103

501

153
250

~6
471

Coastal
Tourism

Agencies

4 152
8 169
2 127
3 36

17 484

7 209
7 158

17 497

2.4
11 346

6 112
34

17 492

1 91
9 215
7 101

17 500

3 153
9 250

65
16 468



Table 3. 158
Uaage of Dif f creat Typea of Zn format ion Prior to Leaving Some

by Keaauraa of Fizbing Specialization

Informal
SourceaNeaeure of

Spec ia 1 i z at ion
no x' x2yea

2.2F i ah ing Experience
0
1
2
3

total

0.6 0.6

total

External Involvementa
0
1
2

tot a 1

Centrality to Lif ~
0
1
2
3

2.3 0.6

total

Site 6 Spec ice
Specialization

0
1
2

total

2 ~ 40. 5

~eLgn cant at a p a~. 5

Equ i pme nt

0 1
2

32
42
33

119

53
37

118

74
31

118

16
56
24

119

40
59

115

Coaat a 1
Fishing

Buaineasee

124
135

96

382

163
128

396

6.2e
283

87

391

76
168

84
~7
398

116
200

369

64
57
49

186

83
57

190

124
53

188

31
85
39

190

62
85

~7
174

92
120

80

315

133
108

324

233
65

321

61
139

69

327

94
174

310
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Table 3.l6
Peaxsoa correlation Coefficients for Measures of Fishing Specialization

with Total Number of Information Sources Used Prior to Leaving Eoae

Number of Information
Sources
Measure of Fishing Specialization Used Prior to Leaving Home

Fishing Experience

Equi.pment

External Involvements

Centrali.ty to Life

Site and Species Specialization

0 ~ 112~

-0.004

Q.162~~

0. 016

0.073
~ s igni

cant at a p a . S
+*significant at alpha .001

Similar tests were conducted to examine the relationships between the

dimensions of fishing specialization and usage of information sources after arriving

on the coast. Four of the 15 chi square tests were statistically significant  table

3.17! . Clearly, there was no association between usage of coastal sources of

information and fishing experience, equipment, and site and species specialization.

For external involvements, one of the three tests was significant. Those

individuals in the middl.e level of external involvement were more likely to use

non-fishi.ng organizations for information after arriving on the coast. all three of

the centrality tests were statistically significant. In each case, those

individuals scoring either one or two were more likely to use the various types of

information than were those scoring either xero or three. It would appear that the

probabi.lity of using the different information sources increases with increasing

centrality to a threshold between centrality measures of two and three and then

declines. Wi.thout further research, the reasoning for this pattern of scores would

be purely speculative.



Table 3. 17
Usage of Different Types of information After Arriving oo the Coast

by Neasurea of Fishing Specialixatioe

Non-Fishing
Organi tat iong

yes no X

Fishing Tn f orma1
organisation~ Sources

yes no X yes no X
measure of
Speciajiaation

1.4 1.2 5.5
78

total

1.3 2.4

total

total

6.5 ~ 8.4~*

total

1 ~ 5 3.7
5 151 94 62
5 254 132 127

13 471 261 223total

*s gn cant at a p a ~ . 1
"signi.fi.cant at alpha ~ .05

Table 3. 18 shows the correlations between the dimensions of fishing

number of information sources used after arriving on thespecialization and the

coast. Of the five measures of specialiration, the onLy one ~ igni,ficantly related

to information-seeking after arriving at the coast i ~ externa1. involvements. ls

~ xternal involvements increase, a weak relationship exists with an increasing number

of coastal information eourcee. 1t is likely that with increaei.ng external

involvements, the fisherman develops a network of friends and fishing acquaintances

that become valued sources of fishing information.

Fishing Kxperience
0
78
1
2
3

Rgui pme et

0 1
2

External Involvements
0
1
2

Centrality to Life
0
1
2
3

Site 6 Species
Special.i. sat ion

0
1
2

3 153
53 103

170
3 126

14 487

209
6 159

15 499

5.3»
8 349

111

15 494

91
5 219
7 101

15 502

98 79
71 58

267 234

120 96
83 82

276 238

2.1
185 172

68 50

274 235

42 50
131 93

64 44

277 240

45 132
47 82

155 346

61 155
S8 107

164 350

2.1
108 249

44 74

162 347

20 72
73 151
44 64

165 352

0.7
54 102
84 175

158 326



Table 3.18
Fearson Correlation Coefficients for Measures of Fishing Specializatioa

wjtQ Total NuJsber of Xa formation Sources Used After Arriving on the Coast

Number of Information Sources
Used After Arriving on the CoastMeasure of Fishing Specialization

*sign icant at a pha ~ .05

Next, t-tests were used to identify dif ferences in the overall specialization

measure, comparing individuals that used each type of information to those that did

not use that type of i.nformation. For i.nformation sources used prior to leaving

home, there were no difference in fishing speci.alization between the respondents

categorized on the basis of whether or not they used the various sources of NRF

information. Similarly, there were no differences in fishing specialization between

respondents categorized on the basis of information source usage after arriving at

the coast. Clearly, there is no relationship between overall fishing specialization

and usage of the different sources of MRF information.

Fishing Experience

Equi.pment

External involvements

Centrality to Life

Site and Species Specialization

0. 047

0. 052

O.l09 ~

-0.02B

0.055
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Table 3. 19
Differences ia Overall Specialization by Type of Information Source Usage

Overall Specialixati,on
mean t-testTypes of information Used

0.1State Agencies
yes
no

4. 54
4. 62

Coastal Touri.sm Organizations
yes
no

1.6
2.71
3.13

Coastal Fishing Businesses
yes
no

0.7
4. 75
4.57

Informal Sources
yes
no

0.1
4.62
4 ' 60

v e Coas
Non-Fishing Organizations

yes
no

0.3
4.84
4.61

Fishing Organizations
yes
no

0.4
4.57
4.67

Informal Sources
yes
no

4.80
4 ' 52

Table 3.20 shows the correlations between overall fishing specialization and

the number of i.nformation sources used both before and after arriving at the coast.

In both cases, the coefficients are minimally significant. The number of

information sources used both before and after arriving on the coast increased with

increasing specialization. However, the relationship is so weak that it is of

little substantive value.



Table 3.20
Pearson Correlation Coefficients for Overall Specialization

with the Total Number of Information Sources Used

Number of Information Sources Used Overall Specialization

0. LOS

0.09

Before Leaving Home

After Arriving On the Coast

~s gni cant at alpha ~ . 5

The purpose of the survey described in this chapter was to identify the

infOrmatian-Seeking behaviora Of marine reCreati.Onal fiahermen in North CarOli.na and

to examine their relationship with measures of fishing knowledge and fishing

specialization. Prior to discussing the implications of the survey findings, two

important limitations of this survey shouLd be recognized. First, although every

effort was made to assure a representative sample of marine recreational fishermen,

the lack of a saltwater fishing license or other form of fishermen registration

limited the survey to a convenience sample of fishermen. Further, these fishermen

were contacted at a limited number of sites. Thus, further research using other

contact sites and methodologies is needed to verify or dispute the findings of this

study.

Second, as with most research efforts, further research is needed to improve

the measurement techniques used in this survey. Although the development of the

survey instrument followed the appropriate procedures for instrument development and

validation, further effort would be valuable to conti.nue development of the measures

of fishing knowledge, particularly the fishing knowledge test, fishing

specialization and information-seeking behavior.

The survey reported in this chapter had five major objectives. The first

objective was to determine the nature, extent, and timing of MRF information-seeking

behaviors, The primary types of information of interest to MRF fishermen is where

and how to catch fish. An importance-performance analysis of seven major types of

fishing information classified efforts to inform fishermen about where and how to

catch fish as major failures. All other information dissemination efforts were

classified as trivial successes. This i.s not to imply that the only types of

information distributed should focus on where and how to catch fish. Rather, it

implies that incorporating information on how to catch fish will enhance efforts to

dissemi.nate other types of information.



Most MRF fishermen seek information both before 'saving home and after

arriving at the coast. Of the survey x'espondents, 62.1 percent sought information

prior to leaving home and 74.3 percent sought information after arriving at the

coast. However, the tendency was to use only one source of information both before

and after arriving at the coast. Thus, awhile MRF fl.sherman do tend to be

information seekers, they use a relatl.vely limited number of information sources.

The second ob!ect!.ve was to identify the sources of MRF information used both

in the coastal cone and, for tourist ~, prior to leavl.ng home. although the primary

sources of information for l,ndividuals prior to leaving home were other friends and

relatives and other coastal residents, the proprietors and employees in the coastal

fi.shing businesses were, by far, the most important formal source of information for

marine recreational fishermen. As sources of i.nformation prior to leaving home,

coastal bait and tackle shop operators, pier opex'store, marina operators, and

charter and party boat operators were used by 20.9, 16.2, 5.3 and 7.5 percent of the

information seekers, respectively. Overall, these businesses represent 38.7 percent
of all sources used prior to leaving home.

lfter arriving at the coast, bait and tackle shop, pier, and marina operators

and employeea were again the most important formal sources of l.nfarmation, being

used by 52.1, 34.9 and 12.8 percent of the respondents, respectively. Of the total

number o! difierent i.nformation sources used, these three ma!or saurces of

information repx'esented 64.7 percent. Thus, the most effective avex'all means of

distributing information to marine recreational fishex'men both before and after

arriving at the coast is through the fl.shing related businesses in the coastal xone.

The third ob!ective of this survey was to measure the perceived and actual

levels of knowledge of selected marine recreatianal fishing information. On a 0 to

10 seals� , the average self-pexception of MRF knowledge was 4.99. More importantly,

on a test oi fishing knowledge with a passible range of scores from 0 to 15, the

mean score was 6.73 or 44.9 percent. Thus, bath scores are essentially in or

~ lightly below the middle range of possible scores. The correlation between the two

measures, while being highly statistically significant, was only .452, indicating

that substantial variation exists between parcel.ved and actual knowledge of marine

recreational fishing by fishermen on the Horth Carolina coast.

The faurth ob!ective of this survey was to examine the relationships between

knowledge of selected MRF infarmation and information-seekinq behavior. h series of



statistical tests was conducted to examine the relationships between HRF knowledge

and usage of selected sources of HRF information. Overall, the results indicate

that both the extent of information-seeking and usage of particular sources of

information do not vary by existing HRF knowledge. Thus, existing knowledge does

not have any influence on information-seeking behaviors,

The fifth ob!ective of this survey was to determine if differences exist in

information-seeking behaviors and sources of information between marine recreational

fishermen categorized on the basis of fishing specialization. To accomplish this

ob!ective, an index of marine recreational fishermen specialization was constructed

on five dimensions: �! fishing experience, �! equipment, �! external

involvement, �! centrality to life, and �! site and species specialization.

Across the five dimensions, the cumulative score could range from 0 to 12. The

survey respondents averaged 4.72 with a median of 4.0. Thus, only a small portion

of t: he survey respondents could be considered highly specialized; only 6.4 percent

scored nine or above on the overall index.

A series of teats was conducted to examine the relationships between fishermen

speci.alization and information-seeking behavior. As with the measure oi knowledge,

the results of these tests generally showed very little relationship between

specialization and information-seeking, in terms of both usage of the various

sources of information and in the total number of sources used. The most

significant specialization measure that influenced information seeking was the

measure of external involvements. With increasing external involvements, the number

of information sources used both prior to Leaving home and after arriving at the

coast increases. Thus, while it is concluded that overall fishermen specialization

does not affect information-seeking behavior, it is important to recognize the

importance of external involvements to information seeking. Individuals who

actively pursue external involvements in marine recreational fishing, including

subscribing to a fishing magazine and/or belonging to a saltwater fishing club, are

more likely to seek information both prior to leaving home and after arriving on the

coast. In all likelihood, the primary motivation for external involvements is the

desire to have more and better t&F information. Thus, one ~ould expect a

relationship between such involvement and information-seeking behavior.

The overall conclusion of this chapter can be stated in five observations.

First, marine recreational fishermen seek information both before and after arriving

at the coast on a fishing trip. Second, the primary type of information sought is
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where and ho~ to catch fish. Third, the primary formal information sources used by

marine recreational fishermen both before and after arriving at the coast ar ~ the

operators and employees of the coastal f ishing businesses. Fourth, there is no

relationship between NBF information-seeking behavior! and either actual or

perceived fi.shing knowledge. Fifth, the only measure of fishing apecialisation to

~ ignificantly influence information-seeking behavior is external involvement ~ ither

in subscribing to a fishing magasine or belonging to e salt~ster fishing club,

Thus, regardless of the type of information being distributed or the target

audience, the most effective distribution channel is probably through the employees

and operators of coastal fishing businesses. hdditionally, individuals who are

~ trongly oriented to acquiring KRF information are likely to be involved in

~ altMater fishing clubs and subscribe to fishing magazines, Thus, clubs and

magaa ines ar ~ also potentially important inf ormat ion distribution cutlets.



S'

CHAPTER 4

DIFFUSION OF FISHING INNOVATIONS HY

NARINE RECREATIONAL FISHERNKN IN NORTH CAROLINA

The final phase of this research project involved a second survey of marine

recreational fishermen concerning two issues: �! fishing catch per unit of effort

and �! the awareness and adoption of two marine recreational fishing innovations:

the NNFS/Sea Grant Vnderutilired Species Program and the Satellite Surface water

Temperature Program. The specific objectives of this survey were to:

examine the relationships between fishing specialisation and both the
importance of catching fish to fishing satisfaction and fishing catch per unit
of effort.

determine the awareness, information-seeking and adoption patterns for a low-
involvement fishing innovation � the Underutilized Species Program.

3. determine the a~areness, information-seeking and adoption patterns for a high-
involvement fi.shing innovation -- the Satellite Surface Water Temperature
Program.

4, determine i.f differences exist in awareness, information-seeking and adoption
patterns by level of innovation involvement.

Using essentially the same sampling procedures as in 1988, these objectives

were accomplished by on-site administration of a self-administered questionnaire to

a sample of 400 marine recreational fishermen during the period from Sept. 15, 1989,

to Nov. 19, 1989. Specifically, five weekends were randomly selected from the study

period. During each of these weekends, teams of graduate students traveled to the

coast and contacted fishermen at piers, bridges, marinas, boat landings and along

the surf. Overall, 431 fishermen were contacted, of which 400 agreed to participate

in the survey and completed the survey questionnaire. The survey response rate was

92.8 percent.

Instrumentation was accomplished through a series of three steps. First,

working with the UNC Sea Grant Narine Advisory Service and the Raleigh Saltwater

Fishing Club, two relatively recent fishing innovations were identified. The most

important criterion for selection of innovations was that they represent opposite

ends of a low- to high-involvement conti,nuum,

Four concepts were used to define the level, of involvement:   1! the level of

consumer learning necessary to adopt the innovation, �! the costs of adopting the

innovation, �! the level of social imitation that occurs during the adoption

process, and �! the number of people involved in the adoption process. The high-
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involvement innovat on is essentially high on each of these criterion while the Low-

involvement innovation is the opposite.

Sate] l ate Sur f ace Water Temperature Program was selected as the h igh-

involvement innovation. Adoptl.on of this proqram requires a relatively

~ ophi,sticated knowledge of marina recreational fl.shing -- one must be able Co

interpret the thermographical map of ~ster temperatures to determine the best

fishing locations, Further, the cost of adoptl.on i ~ relatively high in that on ~

must either {1} buy the computer equipment and technology for both modem connection

to the map sources and printing ouC the thermographical map or �} pay for these

services f rom another source. Final ly, the f isherman must interact with other

individuals in order to adopt this technology. At a minimum, the fisherman must

~ nter into a relationship with the primary source of the satellite data. Because of

these expenses and social involvements, it was our opinion that social imitation

would be substantially higher in that many fishermen should bs likely to wait and

observe the success of the "explorers/innovators before they would incur the

~ xpense of adoption.

On the opposite end of the i.nvolvement continuum, the Underutiliaed Species

Proqram involves very little expense, only marginal. learning, virtually no social

involvement and no social imitation or risk. Specifically, the Underutilised

Species Program is an ~ ffort to encourage mors sffecti.ve use of less popular species

typically caught as a "byproduct" of fishing for the more popular species ~ It is

hoped that thl.s program wl.ll shift some of the fishing pressure from the more

popular species to those which are classified as "underutilixed," thereby creating a

more efficient fishing demand-and-supply relationshl.p. Since many of these species

ar ~ already being caught, the focus of the program is more on the ef factive care and

preparation of the underutilised species. As such, learning requi.rements are

limited to using preparation and cooking techniques that are widely known but

generally not used for cooking salt~ster f i.sh. Similarly, there is very little

expense. Special equipmsnt, tackle and materials are not qenerally needed to adopt

'this program. Adoption of the Underutilised Species program does not require

involvement with other people. Finally, it is our opinion that there is very little

need for social imitation with the Underutili.zed Species Program. Because of the

relati.vely low risk of adoption, fishermen are likely to adopt the program without

the need for observing others' successes.

The second instrumentation step was to develop a measure of fishing catch per



unit of ef fort. Saner we ware using on-site interviews to measure f ishing behavior

during thr f shing trip, a "How many fish did you catch today?/How long have you

brrn fishing? - procedure was inappropriate. Consequently, it was decided to ask

fishermen about theix last five fishing trips, developing measures both overall of

catch per unit of effort and by type of fi.shi.ng site.

Third, a series of three questl.onnaire px'etests were conducted, First, a

draft questionnaire was developed and circulated for comments among colleagues in

the College of Forest Resources, UNC Sea Grant Narine Advisory Service personnel,

graduate students and selected recreational f ishing researchers at other

universities and institutions, Second, based on the comments by these individuals,

a second draft of the questionnaire was developed. On- ~ ite interviews were

COnduCted with a Sampl ~ Of apprOximately 50 xeCxeatiOnal fishermen in the Outer

Banks region of North Carolina. These respondents were asked to review the draft

questionnaire and point out any questions that they did not clearly understand.

Third, based on these comments another draft of the questionnaire was prepaxed.

On- ~ ite interviews were conducted with another sample of approximately 50 fishermen

in the Outer Banks area of North Caroll.na. These individuals were asked to complete

the questionnaire, again pointing out any problems or questions they did not

understand. Finally, the pattern of response from this pretest was used to evaluate

~ ach question on the draft instx'ument. A final questionnaire was prepared,

correcting for the identified problems. A copy of the final instrument is included

in the appendix.

The survey data were prepared for data entry by graduate research assistants

and entered into the NCSV mainframe computer by the data entry personnel at the NCSV

Computing center. All data analyses were completed using the SAS Statistical

Analysis System.

RKKG'~

As with the previ.ous chapter, the analyses of the 1989 survey data were

structured to address each of the study objectives. First, ho~ever, tables 4. 1

through 4.3 present the personal and behavioral characteristics of the 1989 study

sample. Table 4.1 presents the personal characteristics results. Of the study

sample, 93.1 percent were males. Respondent ages ranged from 15 to 80 years, with a

mean of 45 years> 64.3 percent of the respondents were between the ages of 30 and

59. The mean number of years of formal education was 14; when examined by level of



education, 29.0 percent were high school graduates and 24.0 percent had some

college. The distance traveled from the respondents' home to interview site ranged

from 1 to 3,999 m~ies with a mean of 302.9 miles and a median of 267 miles.

Household income ranged from less than $10,000 to over $110,000 per year, The

median income was between $40,000 and $49,999.



Table 4.1
Pereonal Characteristics of 1989 Survey sample

Percent of
SamplePersonal characteristic Frequency

Ce ader
male
female

total

364

391

93. 1

100.0

14
54
82

117
58
54

3.5
13.5
20.5
29.3
14. 5
13. 5

1400100. la

Education  last year of school completed!
less than high school < 1 to 11 years!
high school graduate   12 years!
~ arne college �3 to 15 years!
college graduate �6 to 17 years!
advanced college �8 years or mora!

total

53 ' 3
29.0
24.0
22.0

100. la

116
96
88

400

Distance from Permanent Home
Residence to Fishing Site
<50 miles
50 to 99 miles
100 to 149 miles
150 to 199 miles
200 to 249 miles
250 to 299 miles
300 to 399 miles
400 to 499 miles
500 miles or more

total

Household Income
<$10,000 92.5

$10,000 to $19,999
$20,000 to $29,999
$30,000 to $39,999
$40,000 to $49,999
$50,000 to $59,999
$60,000 to $69,999
$70,000 or more

total

deviation from 100.0 dus to rounding.

The number of days the respondents had spent fishing in the year preceding

the survey ranged from 0 to 257. As ie typical of this type of data, these data

were highly skewed. The mean total number of fishing days wae 49.5 while the median

wae only 10  table 4.2!, of these fishing daye, 62.2 percent were spent fishing in

saltwater environments and 37.8 percent were spent fishing in fresh water. of the

Age  years!
c20
20 to 29
30 to 39
40 to 49
50 to 59
60 to 69
70 or more

total

32
36
26
48
24
49
90
51

400

37
57
58
56
44
24

366

8.0
9.0
6.5

12.0
6.0

12.3
22.5
12.8

100.1

10.1
15.6
15-8
15.3
12.0

6.6

100.0
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Table 4. 2
Fishing Behaviors of 1988 Survey Sample - X

Standard
Range Median Mean Deviat ionFishing Behavior Measure

Years of Saltwater Fishing Experience 0 � 60 16 20.4 13.6

Days Spent Fishi.ng in Year
Preceding Survey

freshwater
salt~ster from a pi.er or bridge
saltwater surf fz'om the beach
saltwater sounds/bays from a boat
offshore saltwater from a boat

0- 300
0 � 100
0 � 250
0 - 365
0 � 365

18.7 39.6
6.71 15.9

11. 8 22.2
6.8 25.0
5 ~ 5 25.6

Rod and Reel Combi.nations Owned

Fi.shing Equipment Expenditures
in Past Year

8.1 7.60-70

0 � $9950 $150 $354.32 $1022.58

When examining the categorical fishing behavioral characteristics of the

sample  table 4.3!, 39.1 percent owned a fishing boats 34.6 percent subscribed to a

fishing magaxi.ne; 26.3 percent focused their saltwater fishing effort on catching

one species of fish; 18.5 percent had partici.pated i.n a saltwater fishing

tournament; and 13.4 percent were members of a saltwater fishing club or

organization. The respondents were also asked to indi. cate on a 0 to 10 scale how

important fishing was to their satisfaction with life. The average score was 5.91;

30.8 percent answered either 5 or 6 and 69.8 percent answered between 3 and B.

saltwater fishing days, 38.3 percent were spent fishing in the saltwater surf from a

beach, 22,1 percent were spent fishing in sounds/bays from a boat, 21.8 percent were

spent fishi.ng from a pier or bridge and 17.9 percent were spent fishing in offshore

environments. Years of saltwater fishing experience ranged from 0 to 60 with a mean

of 20.4 and a medi. an of 16 years. The average  mean! survey respondent owned eight

fishing rod and reel combinations and had spent $354.32 on fishing equipment in the

last year. hgain reflecting the skewed nature of these data, the median number of

rod and reel combinations was 6 and median equipment expenditures was $150.00
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Table 4.3
Fishing Behaviors of 19SS survey sample - II

Fishing Behavior Neasuze Frequency Percent

Owns a F i s h ing Boat 156
Subscribes to a Fishing Nagazine 134
Saltwater Fishing Focused on Catching One Species 105
Participant in Salt~ater Fishing Tournament 74
Nember of a Fi.shing Club or Organization 53
Importance of Fishing to satisfaction with Life
� ~ not at all important to
10 ~ extremely important scale!

0 to 2
3 to 4
Sto6
7to8
9 to 10

total

39. 1
34. 6
26.3
18. 5
13.4

58
60

123
968

400

14. 5
15 ' 0
30.8
24 ' 0

100. 1a

aviation rom, ue to roun ing.

OBJECTIVE lt To ExANINE THE RELATIoNsKIPS BETNEHN FIBBING sPEcIAI,IBATION AND Boy
THE INPORTANCE OF CATCHINO FISH TO FISHING SATISFACTION AND FISHING CATCH PER UNIT
OF EFFORT

As with the 1988 data, a measure of fishing specialization was constructed

to examine the relationships between speciali.zati.on and both the importance of

catching fish to fishing satisfaction and fishing catch per unit of effort. Table

4.4 shows the combinations of variables used to create the specialization score.

Essentially, these measures are identical to those used with the 1988 data. The

only dif ferences are in the median values of the years of fishing experience and

number of rod and reel combi.nations, which varied slightly over the two surveys.

The median fishing days i.n the past year was the same in the two surveys.

Table 4.5 shows the distribution of the respondents on both the various

dimensions of fishing specialization and on the overall speci.alization score. For

all measures, the results are eke~ed toward the unspecialized or generalist end of

the scales. For fishing experience, 34.8 percent of the respondents scored 0 as

compared to 6. 5 percent scoring 3. Similarly, percentage distributions for the

lower and upper ends of the other scales were 42.1 and 25.8, 63.3 and 10.4, 17.8 and

15.8, 25.8 and 17.8 for equipment, external involvements, centrality, and

site/species speciali.zation, respectively. Further, reflecting this general

pa'ttern, 50.1 percent of the respondents scored between 0 and 4 on the overall

specialization scale as compared to only 7.0 percent scoring greater than 8-

mean overall specialization score was 4.6 out of a possible of 12-0-
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Table 4.4
Creation of Specializatioa Measure

Specialization Me a s u r e Score

Centrality
Importance of Fishing to Satisfaction with Life

0 to 3
4 to 6
7 to 9

10 to 12

Site and Species Specialization
Site Species

Specialization Specialization
no no
no yes

yes no
yes yes

ivy.ded at median value for variable.

Wite specialization if individual spent more than 60 percent of fishing days
at one type of site.

Fishing Experience
Years of

Experiences
< 20

20
5 20
> 21

20
> 21

21
21

Equipment
Number of Rod

Reel Combination
C 6

6
7
7

External Involvement
Subscribes to

a Fishing Magazine
no
no

yes
yes

Fishing 0ays
In Past Yeara

10
10

> 11
< 10
> 11
> ll

10
11

Owns a
Fishing Boat

no
yes
no

yes

Tournament
Involvement

no
yes
no
no

yes
no

yes
yes

Member in a Saltwater
Fishing Club

no
yes
no

yes



Table 4.5
Distribution of Respondents by Specialization measures

Specializat on Measure PercentFrequency

Fishing Experience
0
1
2
3

total

42.1
32.1

100.0

168
128
~0
399

External Involvements
0
1
2

63.3
26.3

100.0

243
101

384total

Centrality
0
1
2
3

tatal

Site and Species Specialization
0
1
2

100
219

~9
388

25.8
56.4

100.0total

Overall Specialization
0 to 2
3 to 4
5 to 6
7 to 8
9 to 10
11 to 12

total 100. 0

evration rom 100.0 due to rounding.

fish to theirThe respondents were asked to rate the importance of catching

satisfaction with fishing on a 0 to 10 scale, ranging from not at all important to

Overall theextremely important. Table 4.6 shows the distribut.ion of the response.

scale. The mean score was 5.9responses are very balanced over the range of the

with a standard deviation of 2.6. Of the respondents, 32.8 percent scored either

or 6 and 72.4 percent scored between 3 and 8.

Equipment.
0
1
2

total

139
143

91
~6
399

71
17
96

400

84
103

94
66
22

373

34.8
35.8
22.8

99. 9a

17.8
042.5

24.0

100.1

22. 5
27.6
25-2
17.7

5.9



Table 4.6
Importance of Catching Fish to Satisfaction with Fishing

measure of Importance Frequency Percent

Oto2
3 to 4
5 to 6
7 to 8
9 to 10

total

58
77

131
81

399

14.5
19.3
32.8
20.3

~lg
99.9

deviat on from 1 . due to rounding.

hs shown in table 4.7, there i.s a relatively strong coxrelation between the

importance of catching fi.sh to fishing satisfaction and fishing specialization.

Specifically, the importance of catching fish increased significantly with all

measures of specialization except equipment. Of particulax' note axe the

correlations bet~can the importance of catching fish and both the centrality and

overall specialization measures.

Table 4.7
Correlations Between

Importance of Catching Fi.sh to Fishing Satisfaction
and Measures of Fishing Specialization

Measure of Speciali.sation Correlation Alpha

fishing experience

equipment

external involvements

centrality

site and species specialization

over a 1 1 special i z at ion

.0080.133

.071 .1570

.0079. 135

.0001.291

.0090. 133

.0001.253

In order to calculate catch per unit of effort,  CPU! and to examine CPU

over different types of fishing sites, the survey respondents were asked to describe

their last five fishing trips in terms of the number of hours spent fishing, the

numbex' of fish caught and the primary type of fishing site. Table 4.7 presents

these data. As with the previous data on fishing frequency, the data tend to be

heavily skewed. Consequently, the median is a more appropriate measure of central

tendency. Ovex'all, the sux'vey respondents averaged 38 hours fishing during their

previous five trips, catching 25 fish for an average CPU estimate of 0.71 fish.
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when examined'by fxshing site, it is interesting to note that for three pf

sites, piers, sounds, and offshore, the median catch for the last five fishing trips
is 0, meaning that at least 50 percent of the respondents had caught no fish duri�g
their fishing trips to that type of site. In all cases, catch per uni.t of effort

was less than one fish per hour spent fishing. Specifically, CPU estimates were

0.90 for offshore .ishing, 0.83 for pier fi.shing, 0.78 for sound fishing and p.5p

for surf fishing.

Table 4.8
Fishing Effort, catch, and Catch Per Unit of Effort Statistics

for Five l4ost Recent Fishing Trips

Standard
Measure Median peviationRange Mean

/her
fishing hours
catch

catch/hour

38
25

0. 71

58.7
79.8

1.8

1 � 600
0 - 4196
0 - 59.2

70 ' 9
251.5

4.3

2 � 225
0 � 710

0 - 59.2

fishing hours
catch
catch/hour

20
0

0.83

37.4
22.6

2.2

42.9
71 ~ 2

5.4

fishing hours
catch
catch/hour

56.7
33.8

1.3

63.7
97.1

4.2

1 - 490
0 � 1199
0 � 59.2

40
3

0.50

65.8
135.0

2.9

fishing hours
catch
catch/hour

30
0

0.78

48.4
21. 5

1.8

1 - 400
0 - 2198
0 � 18. 6

fishing hours
catch
catch/hour

72.6
217.4

4.3

4-600
0 - 4196

0-35

14
0

0.9

35.2
22.1

2.1
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Table 4.9
Fishing Catch Per Hour hy Specialization Neasure>

Overall and by Najor Fishing Type

Specialization
Measure

Overall
X F

Pier Surf Sound
X F X F X F

Offshore
X F

Fishing
Experience

0
1
2
3

0.240. 69 1.31 0.72 0. 18
l. 35
2.27
1.78
1.49

0.82
1.42
1.07
1.67

0. 87
3.22
2.10
1.43

0.89
1.87
2.00
2.70

3.50
1.. 25
1.97
0 ' 96

Equipment

0 1
2

0.32 1.25 1.06
1.56 2.42 1.59
2 ' 22 2.36 l. 08
1.. 59 1. 61 l. 11

0.26 2.13
1.40
1.72
2.51

1.42
3.27
l. 52

External
Involvements

0
1
2

2.52* 1.41 1. 35 0.27
2.28 2.43
1.26 l. 33
l. 35 l. 94

1.23
2.11
1.35
1.07

2. 45
1. 66
l. 43

1. 54
0.95
0.91

Centrality

0 1
2 3

1.69 0.80 0.68
1.05 1.27 0.68
2,13 2. 55 1.72
1 ~ 20 1. 56 0.83
2.46 2.88 1.49

0. 42l. 27
0.71
2.49
1.16
2.05

2. 36
2.01
l. 64
2. 88

S it e and Spec ie s
Specialization

0
1
2

0. 580.340.56l. 54
2. 13
1.85
1.13

1. 30
1.09
1.38

2.16
1.35
2. 41

2. 68
1.66
2.61

l. 47
2.10
1.40

Overall
Specialization

0 to 2
3to5
6 to 8
9tol2

0. 910.25 0.77 0.81
1.57 1.11 0.66
1.90 2.68 1.73
1.94 2 ' 33 1.25

.23 l. 17 .92

0 ' 71
0.82
1.90
2.35

4.24
1.21

25
1.321.53

'sign cant at alpha~.08

OSJECTZVE 2i TO DETERNINE THE AWARENESS, INFORMATION SEERZNO, AND ADOPTION PATTERNS
FOR A LOW-INVOLV3BCRKT FISHXNQ INNOVATION> THE UNDERUTILZZED SPECXES PROGRAN

As the initial step toward examining the diffusion of new fishing innovations<

survey respondents were asked in an open-ended question to list the sources of

Table 4. 8 presents the analysis of catch per unit of ef fort by the measures

of fi,shing specialization. Essentially, the results show no relationship between

fishing specialization and catch per unit of effort. Obviously, the number of hours

increases with increasing specialization. Days spent fishing is a component of the

fishing experience specialization measure. However, when corrected for the

additional time spent fishing, there is no relationship between specialization and

catching fish.
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information they were most likely to use to find out about new saltwater fi shin

equipment, techniques and ideas. Overall, 31 dif ferent sources were listed

4.9 presen s the top 10 sources. These results are essentially similar to tho~e

presented in Chapter Three. Specifically, as with the previous assessment of

sources of information, friends and relatives, bait and tackle shop operators

pier operators were the top three sources of information. Zn contrast to the

previous results, however, magazines, television and newspapers were also

sources of information on fishing innovations.

Table 4.10
Sources at Xnfarmation 1bout

New Saltwater Fishing Equipment, Techniques, and Ideas

percentaSource of Information Frequency

percentages do not add to 10 .0 due to people listing multip e sources o
information.

Of the survey respondents, 14.8 percent were aware of the underutilixed species

program  table 4.10!. The primary sources of information by which these individuals

first heard about the program was through pier operators and bait and tackle shop

operators. Of those individuals aware of the program, 49.1 percent had subsequently

changed their fishing behaviors. Thus, of the 386 individuals who responded to this

section of the questionnaire, 7.0 percent had adopted the underutilized species

program.

Friends and Relatives
Bait and Tackle Shop Operators
Pier Operators
Magazines
Television
Newspapers
Marina Operators
Other Coastal Residents
Fi.shing Books
NC Division of Marine Fisheries

115
74
44
16
16
10

8 7 5 5

33. 1
21.3
12.7

4.6
4.6
2.9
2.3
2.0
1.4
1.4
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Table 4. 11
Awareness, Sources of ZsformatiorL, and Adoption

of the Uoderutilised Species Program

Frequency PercentMeasure

Aware of Program
yes
no

total

57
~29

386

14.8

100.0

23. 2
12. 5

7.1
'7. 1
5.4

99.9

Have Changed Fishing Behaviors in
Response to the Program

yes
no

total

27
2B
55

49. 1
~QM

100.0

OEJECTZVS 3 1 TO OETERNINE THE AWARENESS, INFORMATION-SEEK ZNQ, AND AOOPTI ON PATTERNS
FOR A EIOE-ZmOI.VENT FZSHINQ INNOVATION: TEE SATRLX.ITE SURFACE WATER TENPERATURE
PROGRAX

Table 4.11 shows the awareness, sources of information and adoption patterns

for the Satellite Surface Water Temperature Program. Of the survey respondents, 6.4

percent were aware of the program. The primary sources of information were friends

and relatives, coastal fishing businesses and television/magazine programs. Of

those aware of the program, 26.1 percent had changed their fishing behaviors to take

advantage of this new technology. Thus, of the survey respondents, 1.5 percent had
adopted the program .

Sources of Information
pier operators
bait and tackle shop operators
friends and relatives
NC Aquariums
sports shows
all other sources

total

percentages o not add to 100.0 due to rounding.

13 7

4 4 3
56



Table 4.12
Awareness, Sources of Information, and Adoption

of the Satellite Surface water Temperature Program

FrequencyMeasure Percent

Aware of Program
yes
no

total

25

388

6.4

100.0

Sources of Information
friends and relatives
coastal fishing businesses
television and magazines
all other sources

total

8 6 4 6
24

33.3
25 ' 0
16.7

~cj~
100. 0

Have Changed Fishing Behaviors in
Response to the Program

yes
no

tot al

6
~7

23

26. 1
'k

100.0

OBJECTIVE 4 I TO DETERMINE IF DIFFERENCES EZZST ZN AWARENESS, INFORMATION-SKEEINO
AND ADOPTION PATTERNS OF FISHING INNOVATIONS BY LEVEL OF INNOVATION ZNVOI.VlQlENT

Zn order to test for differences in awareness, information-seeking and

adoption by level of fishing innovation involvement, a series of chi-square

statistics were calculated on the percentage distributions of these measures.

Specifically, the chi-square statistic was calculated comparing the awareness

per'centage distributions of the two innovations. Similar analyses were then

calculated of the percentage distribution for information-seeking and adoption by

type of innovation. Table 4.12 presents these results. Statistically, the

association between type of innovation and fisherman awareness was very weak.

Although the respondents were more than twice as likely to be aware of the

underutilised species program, statistically the two distributions were relatively

similar. However, a substantial association existed between both information-

seeking and adoption by type of innovation. The sources of information on the

underutilired species program were much more likely to be coastal fishing

businesses, whereas the sources of information for the satellite surface water

temperature program were much more likely to be friends and relatives. Finally,

even when calculated on the basis of the percentage of individuals aware of the two

programs, adoption patterns vere much greater with the underutilized species

program.



Table 4.13
Chi Square Test Results for Comparing Awareness,

Sources of Information, and Adoption Rates by Type of Xnnovation

Chi SquareMeasure Prob.

3.72 ~ 06Awareness

Sources of information

Adoption

11 ~ 28 -001

21 ' 24 F 001

The purposes of the survey described in this chapter were to examine two

issues: �! fishing catch per unit of effort and �! awareness, information-seeking

and adoption of two marine recreational fishing innovations, the NMFS/Sea arant

Underutilized Species Program and the Satellite Surface Water Tempexature Program.

Prior to discussing the implications of the survey findings, two important

limi.tations should be recognixed. First, as with the 1988 survey, the survey was

limited to a non-probability sample of fishermen. Sampling days were randomly

selected and appointed to the interview sites, thereby cxeating a random sample> the

individual fisherman's probability of selection is unknown. Consequently, it is

difficult to project these x'esults to the population of saltwater fishermen in North

Carolina. Further research using other sampling days and sites is needed to verify

the findings of this study.

Second, this study was limited to examining the diffusion of two fishing

innovations. Considerable care was given to selection of these innovations.

However, it is possible that the results would be very different if applied to other

innovations. Consequently, further research is also needed to extend the study

findings to other innovations and diffusion situations.

The survey reported in this chapter had four major objectives. The first

objective was to examine the relationship between fishing specialization and two

measures of catching fish:   1! a self-reported measux.e of the importance of catching

fish to fishing satisfaction and �! actual catch per unit of effort. Fishing

specialization was clearly correlated with the self-reported measure of the

importance of catching fish to fishing satisfaction. For four of five

specialixation components and for the overall specialization measure, as fishinq

specialization increased, the importance of catching fish to fishing satisfaction
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also increased. However, there were no relationships between fishing specia!.ization

and actual catch per unit of ef fort  hour !, both overall and by type of fishi.nq

site, Given that the number of days spent fishing was a component of the fishing

specializati.on measure, an obvious relationship existed between specialization

the number of hours spent fishing. when corrected for this difference in houzs,

however, fishing success  catch! did not increase with increasing specialization.

Thus, the evidence suggests that specialization does not necessarily make the

individual a better fisherman. He/she catches more fish simply because he/she

spends more time fishing, not because he/she is a better fisherman.

The second objective of the 1989 survey was to determine the awareness,

i.nformation-seeking, and adoption patterns for the Underutilized Species Program.

Of the survey respondents, 14.8 percent were aware of the Underutilized Species

Program> the primary sources of information about the program were through coastal

fishi.ng businesses, especially piers and fishing bait and tackle shops. Of the

individuals aware of the program, 49. 1 percent had subsequently changed thei.r

fishing behaviors. Thus, of the survey sample, 7.0 percent had adopted the program.

The third objective was to determine the awareness, information-seeking,

and adoption patterns for the Satelli.te Surface water Temperature Program. Of the

respondents, 6.4 percent were aware of the program. The primary sources of

i.nformation were friends and relatives, coastal fishing businesses and

television/magazine pzograms. Of those aware of the program, 26.1 percent had

changed their fishing behaviors. Thus, of the survey respondents, 1.5 percent had

adopted this program.

The fourth objective was to determine if differences existed in the

awareness, informati,on-seeking and adoption patterns of the two fishing innovational'

Although the survey respondents were more than twice as likely to be aware of the

Underutilized Species program, the chi-square statistic examining awareness by 'type

of innovation was only weakly significant. However, the chi-square statistics for

both information-seeking behaviors and adoption were highly significant- In keeping

with the concepts proposed by Murray �991!, adoption of the higher risk  higher

involvement! innovation is more likely to depend on personal sources of information.

Essentially, Murray postulates that consumers are more likely to depend on

"credible" so~ress of information when consideri.ng a high-involvement innovati.on.

His research found that sezvice consumers generally perceive personal source«f

i.nformation, particulaz'ly friends and relatives and personal experience, to be muc'h
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more credible than either mass media or salespersons. As expected, adoption rates

were substantially higher with the low-involvement innovation. The cost and

learning requirements of the high-involvement innovation greatly limit or slow its

adoption cycle.



CHAPTER 5

STRUCTURAL GUIDELINES FOR COl4NUNICATING

WITH l4AR INE RECREATIONAL F I SHERNEN

Harine recreational fishermen are an important component of marine

fisheries management. The pressures to improve communications with this sector of

fishermen have gro~n dramatically over the past decade and will continue to grow in

the future. Given the lack of a marine recreational fishing license in many areas,

fisheries managers are often dependent upon a relatively uncoordinated, informal

communications system for dissemination of information to recreational fishermen.

with the goal of improving the efficiency of this informal communication system,

this project was an assessment and evaluation of the marine recreational. fishing

information dissemination system in North Carolina. In previous chapters of this

report, t,he research conducted to examine the current information dissemination

system and the information-seeking behaviors of marine recreational fishermen has

been reported. In addition to the conclusions discussed in each research chapter,

the purpose of this chapter is to recommend specific courses of action that

fisheries managers may use to achieve better communications with mar'ine recreational

fishermen. All of these recommendations focus on the structural aspects of the NRF

information dissemination system.

F N ON SSEN 0 S

Perhaps the best approach to describing the structural aspects of the

marine recreational fishing information dissemination system is to examine

system within the context of marketing. According to the American Marketing

Association, marketing is the process of planning and executing the concep'tion,

pricing, promotion, and distribution of ideas, goods, wants, and services to create

exchanges that satisfy individual and organizational objectives  Pride S Ferrell ~

1987!. The key to this definition is the concept of exchange. The partie««he

exchange process essentially agree to exchange units of value, which can oroadly be

defined to include experiences, behaviors, money, and any other of a variety of

different items, to accomplish their individual goals and objectives- As described

by Crompton and Lamb �986!, this exchange process does not necessarily i»o»e

money. In the context of this project, marine recreational fisheries managers

commit to providing a quality fishing experience in exchange for fishermen adopting

appropriate fishing behaviors by adhering to the rules and regulations necessary for
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sustaining that qual ity experience over the long term.

A marketing orientation implies that the fisheries manager, first,

determines what the marine recreational fishermen wants when participating

fishing experience l second, develops and otters f ishing experiences geared to tho~e

specific wants but yet meeting the biological requirements of a sustainable

fisheri.es resource; and third, promotes that fishing experience and the appropriate

sustaining behaviors to the fisherman. Given this marketing orientation, the

results of this research have seven structural implications for more effectively

communicating with marine recreational fishermen.

l. Target Audiences

Huch of the literature in communications and marketing emphasizes the

importance of carefully defining the target audi. ance and developing the

cossaunicati.ons strategy and materials accordingly. In this research, the

effectiveness of using both fishing speciali.zation and current knowledge of fishing

were assessed as potential means of defining target audiences. In both cases, there

was only limited evidence of relationships with information-seeking behaviors.

Existing knowledge of marine recreational fishing was measured both by a

self-percei.ved rating scale and by an objective test. Both measures were

essentially unrelated to i.nformation-seeking behavior, measured either by the number

of information sources used or by the type of information sources used, Thus, the

evidence is relatively conclusive that information-seeking is unrelated to fishing

knowledge.

Simi.larly, several measures of fishing specialization were developed and

tested for relationships with both the number and types of information sources used

by the survey respondents. Speci.fically, the specialization measures included

measures of fishing experience, equipment, external involvements, centrality or

importance to the individual's satisfaction with life, site/species specialization

and a cumulative overall measure. External involvements included both memberships

in saltwater fishing clubs and subscriptions to fishing magazines. Of these

measures, the only items to relate to information-seeking behavior were external

involvements and centrality to life. As external involvements increased, the

probability of using coastal fishing busi,nessss as a source of information prior to

leaving home also increased. Purther, as exteznal involvements increased, the

number of information sources used prior to leaving home also increased. Thus'



external involvements tends to influence both the types and number of information

sources used prior to leaving home.

Extez'nal involvements was also very weakly related to the numbez of

information sources used after arriving at the coast. However, external

involvements were unrelated to the use of the various specific types of information.

Rather, centrality to life seemed to be the only factor influencing selection of

information sources after arriving at the coast. For all three ma!or types of

information -- non-fishing organizations, fishing organizations and informal sources

-- the probability of usage increased with increasing centrality to life, but then

actually declined at the very highest levels of centrality.

The primary conclusion of these analyses is that for sources of information

used both prior to leaving home and after azriving at the coast, the evidence is not

sufficient to justi.fy developing alternative communications strategiee for different

target markets identi.fied on the basis of exi.sting knowledge and fishi.ng

specialization. An undi.fferentiated communications strategy is probably equally
efficient and certainly much less expensive.

2 ~ Catch Per Unit of Effort

Saltwater fisheries management is increasi.ngly concerned with

overharvesting of sel.ected species. Consequently, ef fective communications with

those groups that contain better, more effecti.ve fishermen is a priority need- In

thi. ~ study, catch per unit of effort  hour of fishing! was examined as related to

increasing fishing specialization. while specialists did catch more fish, it was

primarily the result of the amount of effort, not theiz effectiveness as fishermen.

There was no relationship between fishing specialization and catch per unit of

effort. However. a relatively strong relationship exists between fishing

specialization and the fisherman's self-rating of the importance of catching fish to

fishing satisfaction. Thus, an appropriate communications need is to focus the

specialists on another element of the fishing experience. For example, it may be

appropriate to focus the specialized fishermen not on catching fish, but rather on

the challenge of fishing with particular equi.pment,  i.e.! bluefish on a lightweight

fly rod.

Primary Sources of Information

The primary formal sources of i.nformation used by marine recreational
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fishermen in North carolina both before leaving home and after arriving at the coast

are the various types of coastal fishing businesses, particularly bait and tackle

shops and piers. As is always the case, informal sources such as friends and

relatives were very important. However, it is very difficult to develop a

communications strategy attempting to influence such informal information sources,

Consecpently, it is our conclusion that for most types of fishing information, the

appropri.ate media for dissemination is through the coastal fishing busi.nesses.

Secondary di.stribution systems include saltwater fishing organisations, fishing

magasines, and newspaper sports and travel writers. More effective travel and

sports writer media development programs could be very successful, particularly for

newspapers and television.

Primary Information Needs/Rants

Both the importance to fishermen and difficulty of obtaining various types

of saltwater fishing information were examined. On the basis of an

importance-performance analysis, the survey results clearly show that fishermen are

primarily interested in information on where and how to catch fish. Specifically,

the importance-performance analysis i.dentified two ma!or failures in the current

informati.on dissemination system:  l! where to catch fish and �! which bait and

tackle to use. All of the remaining types of i.nformation rated as trivial

successes. Although it is obviously important to distribute a variety of different

types of i.nformation, the conclusion of this study is that the effectiveness of any

information di.ssemination effort will be directly related to the extent to which

fishermen perceive that it wi.ll enhance their ability to catch fish. Thus, for

information other than where and how to catch fish, it is important to co~eh or

position the information within the broader context of improving fishing ability.

Fi.shing Brochure Evaluation Criterion

It was stated earlier that developing communications for fishermen would

not necessarily benefit from a differentiated communications strategy wherein

different communications strategies and materials would be used for different types

of fishermen. But it is important to focus the communicati.ons on fishermen and their

respective information needs and wants. The comparative panel evaluation of

selected fi.shing brochures clearly showed that fishermen used different criterion

for evaluating the brochures than did the communications students. Thus, it, is



essential that f ishermen be used as the pretest audience for any saltwater f ishing
communications development process. The primary criteria that fishermen use

evaluate fishing brochures are �! that it be informative and �! attzactive,

that it liat both the �! fishing resources, and �! available services at the

promoted fishing business or facility.

Timing of Information Search

The survey respondents engaged in information-search behaviors both be fore

leaving home and after arriving at the coast. It is reasonable to conclude that

information-search prior to leaving home would be most likely to influence whether

or not the individual went fishing and/or the particular region of the coast

visited. Information search after arriving at the coast probably focuses on

current, specialized information on where to fish and the particular baits and

tackles that seem to be working beet. From a fishing business development

perspective, it would benefit coastal fishing businesses to engage in cooperative

communications or marketing strategies with the local tourism development

authorities and/or chambers of commerce. The cost of effectively communicating with

fishermen before they leave home is almost prohibitive for most coastal businesses.

Thus, a cooperative communications strategy may be a more cost-effici.ent means of

influencing people both to come to the business's particular area of the coast and

to purchase fishing supplies and/or experiences from the particular business.

Although most of the survey respondents were highly experienced in fishing the

interview area, B percent had never fished in the area before. Further, 33.7

percent of the survey respondents are visiting the coast for recreation, only part

of which is fishing. Cooperative relationships with the other complimentary

recreation providers may be a very successful communications and marketing strategy.

Diffusion of Innovations

As expected, awareness, information-seeking, and adoption patterns vary bY

the level of involvement of f ishing innovat,ions. High-involvement innovations relY

much more heavily on word-of-mouth information systems and are adopted much slower ~

Opinion leaders, specialized fishing magazines, and newspaper sports articles are

the most ef f icient formal information dissemination systems. Demonstration projects

with opinion leaders would probably lead to the most rapid adoption cycle- Stiili

ho~ever, it would be unreasonable to expect a rapid, exponential diffusion process-



For lou-involvement innovat ions, coastal f i shing bus inesses are the primary source

of information, and adoption rates tend to be much more rapid than that of the high
involvement innovation. Appropriate communications strategies are mass media

development targeting coastal fishing businesses. Attractive posters and brochures

distributed to such information outlets would probably be most effective as a

diffusion strategy,
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1988 SALTWATER ANGLER SURVEY

Department of Recreation Resources Administration
North Carolina State University

Raieigh, NC 27695-8004
 919! 737-3687

Dear Angler.

Thank you for participating in this study to improve the distribution of information on saltwater recreatianaI
fishing in North Carolina. Please answer each question in the survey as carefully as possible. lt should cn.'y
take about 10 to 15 minutee Of yeur time, lf yau have any queStions, please feel free to aSk them.

Sincerel

Richard R. Perdue

Project Director



SECTIQN 1: FISHING ACTIVITY AND EXPERIENCE

ln the laSt five years, how many times have yau gOne fiShing in thiS area af the COast?
 within 15 miles o< this site!?

0 never

0 1 to 5 times

0 6 to 10 times

0 more than 10 times

2. How many years have you been fishing in saltwater?
years

3. Since this time last year, how many days did you go fishing in:
 if none, please enter 0!

freshwater

saltwater from a pier or bridge

saltwater surf from the beach

saltwater sounds or bays from a boat

offshore saltwater from a boat

4. Which of the following best describes you today?
e coast specNcatly to go fishing

he coast for recreation, part of which is today's fishing trip

When did you decide to go fishing?
0 before leaving home
0 after arriving on the coast

5. Have you ever participated in a saltwater fishing toumarnent?
0 yes

0 no IF YES, how many saltwater tournaments did you fish in last year?

IF YES - What kind?

6. Do you put most of your saltwater fishing effort into catching one particular kind of fish?
0 yes
0 rc



7. How would you rate your knowledge of saltwater fishing?
 put an X on ihe line at the point that represents you!

not at ail

knowleCg cable 0
extremely

2 4 6 8 10 knowledgeable

8, How many rod and reel combinations do you own?

9. In the Iaat year, apprOximately hcw muCh have yOu Spent On fiShing equipment  inoluding ree s, r: S =--
tackle!? $

IF YES, please list the length of each boat.

11. OO you subSCribe tO any IiShing mapazineS?
0 yes
0 no IF YES, which ones

12. Are you a rnernber of any fishing clubs or organizations?
0 yes
0 no IF YES, which ones?

13. In general, how important Is fishing to your satisfaction with life%
 put an X on the line at the point that represents you!

not at all important
 I could take it or leave it!

15. Are you aware of the artifciat reefs  sunken barges, bridge rubble, railroad cars, etc! which have been
built in North Carolina to improve saltwater recreational fishing?

0 yes
0 no IF YES, have you ever gone fishing on an artificial reef site in North Carolina?

0 yes
0 no

10. Oo you own a fishing boat'?

0 yes
0 no

extremely important
0 2 4 6 8 10  my life revolves around Iis ing!



SECTION 2: SALTWATER FISHlNG INFORMATION

The following two sets of questions may appear similar. However, there are very important differences
please answer each of the following questions as carefully and completely as possible,

t A. pRIOR TO LEAVING HOME ON THIS TRIP. did you request fishing information from
 check each source of inforrttation used prior to leaving home!

0 the North Carolina Division of Marine Fisheries

0 the North Carolina Division of Travel and Tourism
0 a coastal chamber of commerce

0 a coastal marina operator
0 a coastai bait and tackte shop operator
0 a coastal charter or party boat operator
0 a coastal pier operator
0 a coastai hotel or motel operator
0 other coastal residents

0 other friends or relatives

0 other
 please specify!

18. WHILE ON THE COAST ON THIS FISHING TRIP, did you get fishing information from a:
 check each source of information used after arriving on the coast!

0 chamber of commerce or visitor center
0 marina operator/employee
0 bait and tackle shop operatorjemployee
0 North Carolina Aquarium
0 pier operator/employee
0 other local business employees  service station, restaurant, etc!
0 other local residents
0 other

 please specify!



2A. For each of the following types oi fishing information, please c'.rcle the number lhat in<,'cates
how important ha'<'r g accurate and up-to-date information is to your lis'ling sue ess.

IMPORTANCE TO YOUR FISHING SUCCE=-

catch and size regulations

how to catch different types of fish

which bait and tackle to use

where to catch fish

how to identify the fish you catch

how to take care of your catch

how to cook different types of fish

2B. Now, far each type of fiShing inIOrmatiOn, pleaSe CirCie the number that indicateS how difficult you te I t
is to get accurate and up-to-date information on North Carolina saltwater fishing.

Dlf FICULTY OF GETTING GOOD INFORMATIC'

* b
catch and size regulations

how to catch different types ol fish

which bait and tackle to use

where to catch fish

how to identify the tish you catch

how to take care of your catch

how to cook different types of fish



$ECTIPN 3. FI$HING TEST

The following ques'';ons are designed to provide a general measure of your knowledge of rrtanne
P

n w ~ ~r ~boih h f h I . The results of this test will help us identify important
topics for future fishing education programs.

What is the minimum length requirement  in inches! for keeping the foltowing types of saltwater fish in
North Carolina?

channel bass  red drum, puppy drum!
flounder

2. Please match the following fish with the bait that is generally considered the best bait for that fish.
 write the letter represting the bait on the tine - a bait can be used for more than one fish!

flounder a btoodworrns

b. sand fleasspot

croaker

king mackeral

red drum

porn pare

bluefish

3. Which of the following would be a state record fish in North Carolina?
0 35 pound channel bass
0 4 pound flounder
0 6 pound pompano
0 don't know

5. Which of the following lerrninal tackles is known as a fish finder rigging?

4. What type of fish is shown in this
0 spanish mackerat
0 croaker

0 yeiiowfin tuna
0 don't know

c. cut bait  e,g., mullet heads!
d. artificiat lures

e. shrimp

f. cut flounder betty strips
g. tive bait fish



6. Where wcu!d You be most likely to catch a sheepshead?

0 offset ore bottom reef

0 br',dye pilings

0 surf

0 sounds and inlets

0 don't know

7. Where would you be most likely to catch a red snapper?

0 offshore bottom reef

0 bridge piiings
0 surf

0 sounds and inlets

0 don't know

8. Where would you be most likely to catch a pompano?

0 offshore bottom reef

0 bridge pilings
0 surf

0 sounds and inlets
0 don't know

SECTION 4: NORTH CAROLINA SALTWATER RECREATIONAL FISHERMEN

The following questions will help us to know more about saltwater recreational fishermen ln North Caro! ina.
The information you provide will be kept strictly confidential and you will not be identified with your
answers.

1. What is your age?

2. Are you 0 male

0 female

3. What is the zip code of your permanent home residence?

miles4. How far is it from your permanent home residence to where you are fishing today-



Ilia% ' I C 'M

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21+

THANKS

YOUR TIME AND EFFORT ARE SINCERELY APPRECIATED.

5, What was the last year of school you completed?
 circle only one number!

6. What is your approximate annual HOUSEHOLD income before taxes?
 check only one box!

0 under $10,000
0 $10,000 to $19,999

0 $20,000 to $29,999
0 $30,000 to $39,999

0 $40,000 to $49,999
0 $50.000 to $59,999
0 $60,000 to $69,999
0 $70,000 to $79,999

IS THERE ANYTHING ELSE YOU WOULD LIKE TO SHARE IIYITH US'7

0 $80,000 to $8g,ggg
0 $90,000 to $gg,ggg
0 $100,000 to $109,ggg
0 $110,000 or more





SECTION t; FISHING ACTIVITY AND EXPERIENCE

How many years have you fished in saltwater~
sears

2. Since thiS Iir, e laSt year, how many days did you gO fiShing in;
 if none, please enter o!

freshwater

saltwater from a pier or bridge
saltwater surf from the beach
saltwater sounds or bays from a boat
offshore saltwater from a boat

3, Have you ever participated in a saltwater fishing tournament?
0 yes
0 no IF YES. How many saltwater tournaments did you fish in last year?

4. Do you put most of your saltwater fishing effort into catching one particular kind of tish?
0 yes
0 no IF YES, What kind?

5. Are you a member of any fishing clubs or organizations?
0 yes
0 no IF YES, Which ones?

6. How may rod and reel combinations do you own?

7, How would you rate your knowledge of saltwater fishing?
 put an X on the line at the point that represents you!

not at all

knowledgeable 0 extremely
2 4 6 8 1 0 knowledgeable

9. Do you own a fishing boat?
0 yes
0 no IF YES, please list the length of each boat.

B. In the last year, approximately how much have you spent on fishing equipment  inctuding reef~
rods, and tackle!?



l Q. Qo you sucs .' cd ' 3 y 's ling maga=:nes~
0 yes
0 no tF YES. which ones?

11. In genera'., now important is fishing to your satisfaction with life'
 put an X or,;he!ine at the point that representS you!

12. In general, how important is catching fish to your satisfaction with fishing?
 put an X on the line at the point that represents you!

not at alf important extremefy important
 I don't Care if I CatCh anything! 0 2 4 6 B 1 0  The trip is a total waSte if

I don't catch a lot of fish!

13. For your most recent saltwater fishing trips, please record the  A! month,  8! number of hours
spent fishing,  C! number of fish caught, and  D! the type of fishing you were doing,

SECTION 2: FISHING INNOVATIONS AND SOURCES OF INFORMATION

We are particularly '..interested in knowing how people find out about the new fishing equipment,
teChniqueS, and ideaS. PleaSe anSwer the following queStionS aS completely aS poSSible.

1. PleaSe liSt the SOurceS of information that you use to find out abOut new Saltwater fiShing
equipment, techniques, and ideas.

not at all important
 I could take it or leave it! 0 extremely imoortant

2 4 6 8 10  my life revolves around fishing!



2. Are you awaie -;"e Vnder-Utili ed SPecies Program �-e...g use ,'n,,'Q,%,, Ca-
encourage people tO keep and use less popular lypeS of lisn?

0 yes

3. Are you aware of the Satellite Surface Water Temperature program being used in North
Carolina to identify the most likely locations of sport fish both along the North Carolina shore and
offshore?

0 yes
no



SECTION 3: NORTH CAROLINA SALTWATER RECREATIONAL FISHER,',1FN

The fOIIOwing queStianS Will help uS tO knOW mare abaut Saltwater reCreaIiOr.a IiSnerr, en,n NCr,h
Carolina. The information you provide we'll be kept strictly confidential, You wiil not be identifiec
with your answers in any report or presentation of this information.

2. Are you 0 male
0 female

4, HOw far iS it from your permanent hOme reSidenCe to where you are fiShing today?

+i~cl~ggJ
9 10 11 12

GraM'.~2I
1 2 3 4 5 6 7 8 13 14 15 16 17 18 19 2021~

IS THERE ANYTHING ELSE YOU WOUL.D LIKE TO SHARE WITH Us?

THANKS
YOUR TIME AND EFFORT ARE SINCEREI Y APPRECIATED

3. What is the zip cocfe of your permanent home residence?

S, What was the last year of school you completed?
 circle only one number!

6. What is your approximate annual HOUSEHOLD income before
0 under $10,000 0 $40,000 to $49,999
0 $10,000 to $t9.995 O $50,000 to $59,999
0 $20,000 to $29,999 0 $60,000 to $69,999
O $30,000 to $39,999 0 $70,000 to $79,999

taxes?

0 $80,000 1o $89,999
0 $90,000 to $99,999
0 $100,000 to $109,999
0 $110,000 Or mOre


