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Abstract: Roving creel surveys were conducted on 2 Southeastern reservoirs
from March 1980 to February 1981, Two creel clerks performed the field
work. Evaluation of creel clerk performance descriptors (number of missing
questionnaire entries and interview length) documented a clerk break-in
period. Variation in fishing effort affected clerk data gathering efficiency (per-
cent of fishermen sampled). Clerks differed in administering a modified
Likert response format on 12 of 17 attitudinal questions posed to fishermen.
Clerks did not differ in their sampling of fishermen types or total number of
fish observed at each reservoir. These data indicate that effective structuring
of creel surveys must address interview methodology as well as traditional
design considerations.
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Creel surveys have traditionally concentrated on gathering catch and
effort data through short interviews with fishermen. In recent years, however,
interview complexity has increased as fishery biologists endeavor to incor-
porate aspects of several disciplines into recreational fishery management
(Gordon et al. 1973, Powers and Lackey 1976, Weithman and Ander-
son 1978). The fields of survey and interview methodology provide a wealth
of information on questionnaire design and interviewer performance to assist
fishery biologists who are not trained in these sociological methods (Babbie
1973, Cannell et al. 1977, Miller 1977, Bailey 1978, Backstrom and Hursh-
Cesar 1981).

Interview research indicates that it is standard procedure to pretest the
questionnaire and train individuals for interview proficiency. Researchers in
survey methodology gather data during trial interviews (in the classroom or
field) to evaluate questionnaire presentation and clarity, and interviewer per-
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formance (Cannell et al. 1977). Babbie (1973) discusses the “neutral” role
interviewers must play in the interview process they initiate and how neutral-
ity can be designed into the survey methods before implementation of a
study. Preface remarks and the set of questions posed to an individual should
be worded precisely on the interview form so that interviewers will state these
items in the same way. These questions should be followed with neutral ver-
bal probes if the initial response is not appropriate. The intended meanings
of questions can be changed with only a slight deviation from the prescribed
wording, or with a probe that leads the respondent astray. Therefore, the in-
terviewer’s complete understanding of the meaning and purpose of each ques-
tion must be addressed before and during a study to insure consistent presen-
tation. If data is collected by more than one interviewer, field days should
be randomly assigned to insure that clerk biases can be assessed and taken
into account when pooling survey information.

The purpose of this study was to evaluate the interview performance
(number of missing questionnaire entries and interview length) and the data
gathering efficiency (percent of fishermen sampled) of 2 creel clerks over
varying fishing intensities on 2 reservoirs. Clerks were also evaluated regard-
ing neutrality on the response formats that were used with a series of atti-
tudinal and judgement questions.

Sincere appreciation is extended to Richard Scully for performing rov-
ing creel surveys and William Davies for manuscript review.

Methods

Roving creel surveys were conducted on West Point and Walter F.
George reservoirs over a 12-month period (March 1980 to February 1981).
Both reservoirs are mainstream impoundments of the Chattahoochee River
and are located on the Alabama-Georgia border. West Point Reservoir is a
10,482-hectare impoundment located north of West Point, Georgia and
Walter F. George Reservoir is an 18,284-hectare impoundment situated north
to south between Columbus and Fort Gaines, Georgia. Each reservoir was
divided into 6 subsections and sampled 60 times during the study period.

The 12-month study period was divided into 9 1-month time blocks and
I 3-month (Winter) time block (November, December and January). Week-
day and weekend strata were sampled in each of the 10 time blocks; 3 week-
days and 3 weekend days were allocated to each time block at each reservoir.
Each day was divided into 3 temporal sampling periods. These 4-hour pe-
riods were designated A.M., NOON, and P.M. and fell between 6 A.M. and
6 P.M. Two clerks worked on 3 randomly allocated days at each reservoir
during each time block. Clerk allocations were not balanced with respect to
time periods or strata within time blocks. In essence, the experimental design
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can be described as a 2 X 2 X 2 factorial arrangement (2 clerks, 2 reservoirs,
2 strata) replicated within each of the 10 time blocks previously defined.

A 1-year pilot study was carried out by 1 interviewer (C1) on West
Point Reservoir from March 1979 to February 1980 to evaluate 9 attitudinal
questions and 4 response scales. Open-ended “why” questions were em-
ployed during and after roving creel interviews to determine if additional
attitudinal questions were needed for evaluation of the on-site angling ex-
perience. Based on data collected during the pilot study, a verbally adminis-
tered questionnaire (interview schedule) was developed giving design
consideration to intent, content, sequence and wording (Fig. 1).

Fishermen were asked exactly worded questions regarding their fishing
trip and their attitudes about recreational fishing. Attitudinal questions (17
items) were presented in an order based on a fishing trip’s presumed temporal
progression (Bailey 1978). Fishermen were asked to respond to these questions
using a modified (bi-polar) Likert response format (not at all important, not
important, no opinion, slightly important, very important). A rating format
(poor, fair, good, excellent) was used for the set of judgement quetsions (4
items). Numeric values were assigned to the Likert response categories (—2,
—I, 0, +1, +2) and to the rating categories (1, 2, 3, 4) (Snedecor and
Cochran 1967).

Clerks discussed the meanings of questions in the interview schedule
before and during the study to insure that the intended meanings were main-
tained. No other attempts were made to systematize interview style between
clerks; each clerk had performed roving creel surveys previous to this study
and was considered to be experienced in interviewing anglers.

A simultaneous count and interview circuit was conducted within each
time period/lake section sampling unit. When groups of fishermen were
deemed too numerous to census, the clerk systematically skipped groups in
an objective manner, e.g., every other or every second group, to insure that
a complete circuit and representative sample of the lake section was made
within the allotted time period (Malvestuto et al. 1978). As a clerk ap-
proached a fishing group chosen for interview, he would record data de-
scribing the fishing group and the group’s location. The clerk noted the exact
time that questioning began and ended; interview length did not include time
spent counting and measuring the fishermen’s catch or time allocated for
open-ended conversation at the end of the interview. For a full description of
interview methodology see Malvestuto (1983).

Chi-square analysis was performed on clerk sampling unit allocations
(lake sections, time periods, strata) and on fishermen types (by target species
or by bank or boat fishing location) encountered by each clerk within each
reservoir to assess the consistency of samples between clerks. Clerk perfor-
mance descriptors (number of interview items left blank, interview length,
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Figure 1A.

Roving Creel Interview Schedule

surveys on West Point and Walter F. George reservoirs.
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Figure 1B. Interview schedule (page 2) constructed for the 1980~1981 roving creel
surveys on West Point and Walter F. George reservoirs.
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percent of fishermen interviewed and response format neutrality) were evalu-
ated using an analysis of variance (Helwig and Council 1979); clerks, reser-
voirs, strata, time blocks and the 2-way interactions between these factors
were employed to explain variability in clerk performance. Results of the
tests were evaluated using an alpha level of 0.05.

Results and Discussion

Chi-square analysis indicated that clerks did not differ with respect to
random allocation to strata or time periods over the study. Within each reser-
voir, clerks did not differ with respect to lake section allocation or fishermen
types encountered. Also, total numbers of fish measured by each clerk at
each lake were not significantly different. These results indicate that ran-
domization supplied clerks with consistent samples of each reservoir (sam-
pling theory’s expected outcome).

Factorial analysis of number of items left blank on the questionnaire
(missing data) and interview length indicated a significant clerk/time block
interaction on both descriptors. Clerk 1 constructed the interview schedule;
his familiarity with the items on the form explains initial differences (mean
difference = 0.23 items per interview) in missing data between clerks (Fig.
2). Clerks did not differ with respect to missing data after the second time
block. The decline in missing data that occurred over time for both clerks
indicates increased presentation efficiency.

Differential knowledge and understanding of each question’s intent and
meaning by the clerks influenced interview length (Fig. 3). The additional
interview time (mean = 2 minutes) associated with clerk 2 during the first
half of the study was due to his lack of familiarity with the questions (rela-
tive to clerk 1) and his additional probing for responses during interviews.
Delivery and response time for a question averaged 15 seconds across clerks.
The depression of interview length in time blocks 2, 3 and 4 was weakly cor-
related (r = —0.36) with increased fishing effort in those time blocks (Fig.
4). Increased effort on weekend days also shortened interview length (Fig. 5).
These data indicate that clerks adjusted interview length in response to fa-
miliarity with the questionnaire and fishing effort.

Analysis of percent of fishermen interviewed indicated significant clerk,
strata and time block main effects. Mean percents for clerks 1 and 2 were
51.9 and 45.8, respectively. Observed daily effort (Fig. 4) and differential
weekday and weekend effort (Fig. 5) both affected the outcome of percent of
fishermen interviewed (Figs. 6, 7). The heavy pressure in the first few time
blocks (Fig. 4) depressed sampling percentages, but the total number of fisher-
men interviewed per time block remained more or less constant (Malvestuto
1983); clerks observed less than, or equal to, 32 people on 62 percent of the
field days across reservoirs. As fishing pressure decreased (by strata and time
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Figure 2. Mean number of missing entries per time block for 2 clerks (C1, C2)
who performed roving creel surveys on West Point and Walter F. George reservoirs

during 1980-1981.
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Figure 3. Mean interview length per time block for 2 clerks (C1, C2) who per-
formed roving creel surveys on West Point and Walter F. George reservoirs during

1980-1981.
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Figure 4. Mean number of fishermen counted per time block for weekday (WD)
and weekend (WE) strata sampled during roving creel surveys on West Point and
Walter F. George reservoirs during 1980—-1981.
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Figure 5. Mean interview length per time block for weekday (WD) and weekend
(WE) strata sampled during roving creel surveys on West Point and Walter F. George
reservoirs during 1980—1981.
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Figure 6. Mean percent of total fishermen sampled per time block for 2 clerks (Cr,
C2) who performed roving creel surveys on West Point and Walter F. George reser-
voirs during 1980-1981.
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Figure 7. Mean percent of total fishermen sampled per time block for weekday
(WD) and weekend (WE) strata sampled during roving creel surveys on West Point
and Walter F. George reservoirs during 1980-1981.
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block), the percent of fishermen sampled increased. The inconsistency in this
inverse trend exhibited in time block 9 (Winter) is presumed to be an arti-
fact of the reduced sampling intensity (6 days) during that 3-month period.
These results indicate that data gathering efficiency (percent of fishermen
interviewed) was significantly affected by fluctuations in fishing effort (strata
and time block).

Factorial analysis of the attitudinal and judgement questions (17 items
+ 4 items) indicated significant clerk main effects on 12 of the questions
employing the modified Likert response format (Table 1). Clerk 1 elicted
more positive responses on each of the 12 questions (a systematic bias) and
averaged 0.23 scale units higher than clerk 2 across these questions. This
discrepancy between clerks probably involved the handling of follow-up
probing when respondents were not sure of their answers. The bi-polar struc-
ture of the modified Likert response format may have contributed to vari-
ation in responses since clerks did not differ in their use of the poor, fair,
good or excellent rating format. Clerks were significantly different on only 5
questions when Likert responses were combined to form a —1, 0, +1 format
(Table 1). The high variability in responses to these 5 questions indicated
that question intent was obscure. Also, with regard to variability in re-
sponses, 8 of the 17 Likert format questions had significant time block
effects. This indicates that certain attitudes changed over the fishing season
(probably due to changes in the presence of different sub-populations of
fishermen). The implication is that short-term attitude surveys (<1 year)
may not document the full range of angler attitudes at a particular resource.

Table 1. List of Attitudinal Questions (as per Figure 1B) that Showed Significant
Clerk Differences (P < 0.05) Using the Modified Likert Response format (—2, —1,
0, +1, +2). Asterisks Denote Questions which Maintained a Significant Clerk Effect
when the Response Format Was Compressed to —1, 0, +1.

Ttem # Question Item # Question
2 *Today’s Weather 8 Variety of Fishing Locations
3 *Facilities Available 11 Size of Fish
4 Natural Beauty of the Area 13 *Fish to Eat
5 *Beauty of the Landing 15 Outdoor Exploration
6 Water Quality 16 Relaxation
7 Ease of Access to the Water 17 *Privacy

Conclusions

Both clerks exhibited a break-in period, during which time, the number
of missing data entries and interview length decreased as interviewers per-
fected their presentations of the interview schedule. Training clerks through
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trial interviews (in the classroom or field) before a study begins can reduce
this break-in period; however, these data indicate that the break-in period
exceeds the time normally devoted to interviewer training (usually <1 week).

Roving creel survey methodology dictates that a clerk make a complete
circuit of a lake section during the allotted time period. This study docu-
mented reduced data gathering efficiency (percent of fishermen sampled)
during high levels of effort; it is obvious that more time must be spent count-
ing fishermen while moving through the sampling area under these crowded
conditions. If higher sample sizes are desired during high levels of effort,
short interview schedules (Malvestuto 1983) should be alternated with more
detailed forms (Fig. 1). This study suggests that if interview length (as de-
fined earlier) averages 10 minutes, roving creel clerks should be able to
minimally interview 32 anglers (approximately 16 fishing groups) in a
4-hour sampling period.

Attitudinal response formats should be chosen with the public in mind.
A format with 4 categories, e.g., not important, slightly important, moder-
ately important, very important, probably should be employed. The format
should be understood immediately by the respondent if interviewer effects
are to be minimized. Intensive training regarding neutral probing for attitu-
dinal data is strongly advised and would have reduced interviewer discrepan-
cies in this study. Also, when attitudinal data is to be gathered by >1 person,
randomization of field assignments to clerks (both spatially and temporally)
will allow unexpected interviewer biases to be assessed before the data is
pooled.

In the future, multi-disciplinary creel surveys will be employed to gather
information for resource specific management strategies. Reliable informa-
tion regarding effort, catch, economics and attitudes can be gathered if creel
surveys are structured appropriately. The results of this study indicate that
effective creel survey techniques must address interview methodology as well
as traditional design considerations.
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