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We surveyed Oklahoma-licensed anglers who fished in eastern Oklahoma streams
to describe their fishing preferences and socioeconomic characteristics. A
screening telephone survey of 1992 Oklahoma license holders was conducted to
identify individual license holders who fished in eastern Oklahoma streams and
who would participate in a follow-up telephone survey. We also conducted
personal interviews with anglers fishing in Baron Fork in northeastern Oklahoma
and Glover River in southeastern Oklahoma. Based on 1147 completed screening
surveys, an estimated 12% of Oklahoma license holders fished in and took one
or more trips per year to eastern Oklahoma streams. Seventy percent of licensed
anglers said they fished for black bass species, 53% fished for catfish, and less
than 20% fished for other species such as temperate bass, sunfish, and trout.
However, surveyed anglers who fished in Baron Fork sought black bass species
more often than those who fished in Glover River. Eastern Oklahoma anglers
used public areas more than private areas to access streams for fishing, and they
fished from the bank orin aboat or canoe more often than by wading or in afloat
tube. Based on 100 completed follow-up surveys of eastern Oklahoma residents
who held fishing licenses and who made trips to streams in the region in 1993,
the average cost:benefit per trip ranged from $4.08:$8.31 to $12.10:$30.30, and those
who fished averaged between 12.9 and 26.9 trips per year to streams. Estimated
annual benefits for all trips to eastern Oklahoma streams were approximately
$24 million in 1993. These findings verify the importance of eastern Oklahoma
stream fishing to the economy of this region. © 2002 Oklahoma Academy of Science

INTRODUCTION

Oklahoma’s streams and rivers provide a
unique fishing experience for anglers. A
1996 national survey estimated that of a total
891,000 resident and nonresident anglers 16
years and older who fished in Oklahoma,
most (845,000) fished in ponds, lakes, and
reservoirs; however, about one-third (272,
000) spent 2,507,000 days fishing in streams
and rivers of the state (1). Much of the
stream fishing activity occurs in eastern
Oklahoma (2) where the character of the

streams and fish assemblages differ greatly
from those in the central and western parts
of the state (3). Past surveys of fish
populations in eastern Oklahoma streams
have revealed abundant sport fish popu-
lations with some geographic differences
(4,5). However, little is known about the
fishing and socioeconomic characteristics of
stream anglers and their attitudes and
opinions.
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Fishing in Oklahoma is a multi-million
dollar industry. An estimated $491 million
was spent by state residents and non-
residents on fishing in Oklahomain 1996 (1).
Over half (54%) of these fishing expen-
ditures were trip-related; the remainder
were equipment and other expenditures. To
understand the economic value of stream
fishing in Oklahoma, information on the
economic benefits of fishing trips to streams,
particularly those in eastern Oklahoma, is
needed (6). An understanding of the
socioeconomic value along with the bio-
logical and recreational values of streams is
important to managing stream fisheries
resources (7,8).

The purpose of this article is to assess
the socioeconomic characteristics Okla-
homa-licensed anglers, their effort toward
and success at, and attitudes and opinions
about recreational fishing in eastern Okla-
homa streams. Our findings are based on
surveys conducted from 1993 to 1995 of
Oklahoma fishing and hunting license
holders. We discuss management impli-
cations for eastern Oklahoma stream anglers
based on these findings.

METHODS

We conducted telephone surveys of fishing
and hunting license holders in Oklahoma
and personal interviews with people fishing
in two eastern Oklahoma streams. Tele-
phone screening and follow-up surveys
were conducted in 1993 and 1994 by staff at
Oklahoma State University. Personal
interviews were conducted with stream
anglers fishing in Baron Fork of the lllinois
River, Cherokee and Adair Counties, and in
the Glover River, McCurtain County,
Oklahoma, in 1994 and 1995.

Telephone surveys: We conducted the
screening telephone survey to identify
eastern Oklahoma stream anglers from the
1992 population of Oklahoma fishing and
combination fishing and hunting license
holders. Information on type of license and
total license sales (rounded to the nearest
thousand) was provided by the Oklahoma
Department of Wildlife Conservation (Table
1).
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The 1992 population of license holders
(n=627,000) was stratified by license type;
arandom sample was independently drawn
from each type. The original sample of 3000
license holders was augmented by 609
randomly selected annual resident fishing
license holders from 24 counties in eastern
Oklahoma to increase the number of eastern
Oklahoma stream anglers (Table 1).

Telephone interviews were conducted
with resident, nonresident, senior citizen,
and lifetime license holders. Responses
from completed surveys of all license
holders were compared to those who fish
in eastern Oklahoma streams. Information
was obtained on license holder demo-
graphics (i.e., gender, age, education, race,
income) and fishing characteristics (i.e.,
water bodies fished and number of fishing
trips) including those in 1992. License
holders fishing in eastern Oklahoma streams
and small rivers were identified for the
purpose of gathering data for 1993 and for
participation in the Oklahoma Stream
Angler Cooperator Program (Fig. 1).

The survey instrument we used was
designed primarily to identify individual
license holders who fished in eastern
Oklahoma small rivers and streams and
who would participate in a 2-y cooperator
program. However, to accomplish this the
survey first identified whether the license
holder fished in Oklahoma in 1992. If the
license holder did fish in Oklahoma in 1992,
then the water types and locations they
frequented were recorded. Subsequently,
licensed eastern Oklahoma stream anglers
who fished eastern Oklahoma streams were
distinguished from all other license holders.

From the 1147 completed screening
survey of 1992 Oklahoma license holders,
1066 actually fished in 1992. Of these, 172
fished in eastern Oklahoma streams and
rivers and were contacted to obtain in-
formation about their fishing characteristics
(i.e., water body fished, species sought,
access to stream, fishing methods used, and
time of fishing; Fig. 1).

The 172 license holders were contacted
after the 1993 fishing year and a follow-up
survey was conducted to obtain information
about their fishing trips in 1993. Surveys
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TABLE 1. Screening survey administered to Oklahoma fishing and hunting license holders

in 1992.
Number
of license Sample  Completed Non-
License type holders number surveys responses
Resident annual, combination
fishing and hunting 78,000 501 142 359
Resident annual, fishing:
Eastern Oklahoma counties? 162,000 1,017° 298¢ 719
All other Oklahoma counties 188,000 592 215 377
Nonresident, annual fishing 37,000 123 a4 79
Nonresident, 10-day fishing 8,000 50 2 30
Nonresident, 3-day fishing 62,000 126 22 104
Lifetime, fishingd 8,000 160 60 100
Lifetime, fishing and huntingOI 43,000 740 232 508
Senior, fishingd 15,000 ®B 3 65
Senior, fishing and huntingd 26,000 202 81 121
Totals 627,000 3,609 1,147 2,462

& Adair, Atoka, Bryan, Cherokee, Choctaw, Craig, Delaware, Haskell, Latimer, Leflore,
Mayes, McCurtain, MclIntosh, Muskogee, Nowata, Okmulgee, Ottawa, Pittsburg,
Pushmataha, Rogers, Sequoyah, Tulsa, Wagoner, and Washington Counties.

b Sample included 408 original and 609 additional license holders.

¢ Sample included 83 original and 153 additional license holders.

d Active license holders.
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Figure 1. Flow diagram of telephone survey process of 1992 and 1993 Oklahoma license
holders.
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were completed for 163 people, or co-
operators, from this sample. Those not
contacted either had moved, were deceased,
had changed their telephone number, or
were not contacted after five attempts. Of
the 163 cooperators, we were only able to
obtain complete data for 100 of them. We
eliminated 63 cooperators for the following
reasons: 45 license holders gave no response
about purchasing a license or making
fishing trips in 1993, 9 license holders had
poor responses or missing information, 7
senior citizen license holders, because of
their advanced age, exceeded the limit for
the age factor variable in the model (6), 6
anglers did not buy a fishing license in 1993,
and 1 license holder was an out-of-state
resident. These 100 cooperators provided
complete data on sociodemographic at-
tributes, number of streams fished, number
of fishing trips taken, one-way travel
distances, and trip-related expenditures.
We used a negative binomial count
data model (9) to estimate fishing trip
demand for eastern Oklahoma streams. The
dependent variable in the model was the
number of fishing trips made by a license
holder in 1993. Independent variables
included travel cost to eastern Oklahoma
streams, number of fishing trips to other
waters (large rivers, small lakes and ponds,
and large reservoirs), and sociodemographic
data (gender, age, education level, and race).
An estimate of cost benefits per trip was
obtained by computing the consumer
surplus and calculating, through inte-
gration, the area under the demand curve
and above the price line. For the count data
model, the estimated demand function was
the probability distribution of the number
of fishing trips. The expected value of this
distribution yielded the trip benefit function
(i.e., expected number of trips at each price).
A measure of the expected benefit (con-
sumer surplus) was obtained by integrating
under this expected response minus the
actual trip cost. Details of the model
structure and equations are in Negash (6).
Personal Interviews: We interviewed
anglers who fished in Baron Fork with a
roving creel survey and anglers who fished
in the Glover River with the bus-route creel
survey. Creel survey methods are described
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in detail in Martin (10). In 1994 and 1995
combined, we conducted 71 creel surveys
in Baron Fork and 78 creel surveys in the
Glover River from March through Sep-
tember. Anglers intercepted during the creel
surveys were asked to rate the importance
of stream fishing to all other fishing ac-
tivities and satisfaction of their fishing
experience, list the bait they used to fish,
fishing technique, stream fishing location,
and species sought. We used Chi-square
analysis to test for probability differences in
angler characteristics and preferences
between Baron Fork and Glover River.

RESULTS

Because of small sample sizes of several
types of license holders (Table 1), we
aggregated survey responses for all types
to compare fishing and angler charac-
teristics. The majority of 1992 anglers fished
in standing waters such as reservoirs and
ponds (Table 2). The number of anglers
fishing in and the number of fishing trips to
large reservoirs was nearly equal to that of
effort in small impoundments and ponds.
Less fishing occurred in flowing waters.
Although the number of anglers fishing in
large rivers and small rivers and streams
was similar, those fishing in smaller flowing
water types took nearly twice as many
fishing trips as those fishing in larger types.
Of the 105,300 anglers who fished in small
rivers and streams, an estimated 72,600, or
12%, of all 1992 license holders fished in
eastern Oklahoma streams and rivers (2).
Demographically, 1992 anglers were
mostly middle-aged, white males with a
high school education. Seventy-three
percent of the license holders were male, and
27% were female. Average age of the license
holders was 45 y. Education completion
rates were 59% for high school, 22% for
college, 13% for grade school, and 6% for
vocational technical school. Eighty-nine
percent of the license holders were white,
7% were native American, 2% were black,
and 2% were other races. Median income
of the group was $37,500, and mean income
was $40,978. Because a large percentage of
license holders (34%) did not report their
income, care should be taken when com-
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TABLE 2. Estimated number of anglers, average and total number of fishing trips in dif-
ferent water types by 1992 Oklahoma license holders, based on a sample of

1066 anglers.
Number Average Total number of
Percent of of anglers number of fishing trips
Water types anglers2 (thousands)b fishing trips  (thousands)®
Large reservoirs 60.8 381.1 1.1 6,958.9
Small impoundments
and ponds 62.0 388.2 11.0 6,903.4
Large rivers 14.6 91.7 2.3 1,433.2
Small rivers and streams 16.8 105.3 43 2,723.7

& Detail does not add to total because of multiple responses.

b Estimates equal the percent of anglers fishing in a water type times the total population of
license holders (n =627,000).

C Estimates approximately equal the average number of fishing trips to a water type times the
total population of license holders (n = 627,000). Discrepancies are due to rounding for the

average number of fishing trips.

paring our income estimates with those
from the population of households in
Oklahoma.

Anglers fishing in eastern Oklahoma
streams and rivers in 1992 sought mostly
black bass (Micropterus spp.), fished from
boats or along the stream bank during the
morning, and gained access through public
sites (Table 3). Smallmouth bass (M.
dolomieui), spotted bass (M. punctulatus), and
largemouth bass (M. salmoides) were fished
for by nearly three-fourths and catfish by
nearly one-half of all anglers. Less than one-
sixth of the anglers fished for white bass
(Morone chrysops)and striped bass (M.
saxatilis), sunfishes (Lepomis spp.), and
rainbow trout (Oncorhynchus mykiss). About
three-quarters of anglers gained access to
streams from public land, whereas about
two-fifths accessed streams from private
lands. Two-thirds of the anglers fished from
boats or canoes and the stream bank, and
about one-fifth waded or used float tubes.
Few people fished from bridge crossings.
One-half of the anglers fished in the morn-
ing, and over one-third fished in the
evening, whereas less than one-fifth fished
during the midday or at night.

Anglers fishing in Baron Fork in
northeastern Oklahoma exhibited different
attitudes and preferences than those fishing

in the Glover River in southeastern Okla-
homa (Table 4). In general, most anglers
(>75%) in both streams, and slightly more
in the Glover River, rated the importance of
stream fishing compared to all other fishing
activities as extremely important to above
average. However, by the same proportion
(ca. 75%), anglers in both streams rated their
fishing that day as fair or poor. More (20%)
anglers used artificial bait in Baron Fork
than did anglers fishing in the Glover River,
whereas anglers fishing in the Glover River
used natural bait more than those fishing in
Baron Fork. Nearly all anglers (>89%) in
both streams used rod and reel for fishing;
however, trotlines for catfishing were used
more often in Glover River. Ninety percent
of Baron Fork anglers and 66% of Glover
River anglers fished from the bank or by
wading in the stream; however, significantly
more Glover River anglers fished from a
boat, canoe, or wading tube. Half of the
anglers fishing in Baron Fork and one-third
of those fishing in the Glover River said they
were fishing for black bass species, and
significantly more anglers fished for sunfish
and catfish in the Glover River than in Baron
Fork. However, half of the anglers in both
streams said they had no preference for
catching any particular species.

Among the cooperators in our survey
(i.e., 1993 Oklahoma license holders), 80%
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TABLE 3. Fishing characteristics of 1992
Oklahoma license holders who
fished in eastern Oklahoma
streams and rivers.

Characteristic Percent?
Species sought
Black bass 70
Catfish 53
White bass and striped bass 17
Sunfish 13
Trout 12
Stream access
Public 7
Private 44
Fishing location
Boat or canoe 63
Stream bank 66
Wading or float tube 21
Bridge crossing 4
Time of fishing
Morning (sunrise to 10 a.m.) 50
Midday (10 a.m. to 3 p.m.) 20
Evening (3 p.m. to sunset) 37
Night (sunset to sunrise) 15

@ percentages are means of all license
types except nonresident, 3-d (Table 1).

fished in eastern Oklahoma streams and
74% fished in reservoirs. About one-third
(36%) fished in small impoundments and
ponds, and slightly more (38%) fished in
large rivers.

Estimated economic benefits were
greater for resident annual than for lifetime
license holders (Table 5). On average,
resident annual, fishing only license holders
spent less per trip ($4.08) but took more trips
(26.9) than did resident annual, combined
fishing and hunting license holders who
spent nearly three times more per trip
($12.10) but took fewer trips (22.3). In
comparison, lifetime fishing and hunting
license holders spent nearly twice as much
per trip ($7.96) but took about half as many
trips (12.9) than lifetime fishing license
holders. These four license type holders
combined took over 1.6 million trips to
eastern Oklahoma streams, and the es-
timated total economic benefit of these
exceeded $24 million in 1993.
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DISCUSSION

Many Oklahomans participate in
outdoor recreation. In a 1999 statewide
telephone survey of Oklahomans (11), four
out of five people interviewed had par-
ticipated in at least one of nine outdoor
recreational activities in the last 12 months,
and half of all survey respondents had gone
fishing. Although most fishing activity
occurs in reservoirs, lakes, and ponds of the
state, a substantial portion occurs in streams
and rivers (1). We estimated that 197,000,
or 31%, of the 627,000 1992 Oklahoma
license holders fished in both small and
large streams and rivers of the state. A1991
national survey of resident and nonresident
anglers estimated that 214,900, or 27%, of a
total 803,700 anglers fished in streams and
rivers (12). Differences between survey
findings are likely a result of different
sampling methods. Furthermore, an es-
timated 12% of 1992 Oklahoma license
holders said they fished in eastern Okla-
homa streams and rivers.

Stream and river fishing in Oklahoma
is increasing. Between 1991 and 1996, the
number of anglers fishing in streams and
rivers of Oklahoma increased from 27% to
30% (1,12). Clearly, stream and river fishing
in Oklahoma is important to many licensed
anglers.

Oklahoma anglers contacted in our
survey were demographically different than
the 1991 Oklahoma population 16 years and
older. Anglers in Oklahoma were pre-
dominantly white males with a high school
education. We found that 73% of 1992
Oklahoma license holders were male, and
27% were female compared with the state
population of 47% males and 53% females.
Slightly more whites (89%), fewer blacks
(2%), and more people of other races (9%,
including 7% native Americans) held
Oklahoma fishing and hunting licenses
compared with the state population of 87%
whites, 5% blacks and 8% other races. About
72% of Oklahoma license holders had a
grade school or high school education, and
28% had completed higher education
degrees compared with the state population
of 61% and 38%, respectively. Our demo-
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TABLE 4. Characteristics of Baron Fork and Glover River anglers from combined 1994 and
1995 surveys.

Characteristic Baron Fork (%)  Glover River (%) Chi-square P2

Importance of stream fishing
compared to all other fishing
activities

Extremely important 48 60 0.023
Above average 27 23 NS
Average 23 16 NS
Below average 1 2 NS
Not important 1 0 NS
Rating of present fishing
Excellent 6 4 NS
Good 18 2 NS
Fair 33 21 0.002
Poor 39 A 0.010
Bait type used
Artificial 63 42 <0.001
Natural 30 43 0.010
Both types 7 15 0.013
Fishing methods
Rod and reel % 0.007
Fly fishing 5 5 NS
Trotline 1 20 <0.001
Gigging 0 0 NS
Fishing location
Bank and wading 0 66 <0.001
Floating (boat, canoe, tube) 9 26 <0.001
Both locations 1 8 0.003
Species sought
Black bass % A <0.001
Sunfish 7 20 <0.001
Catfish 4 26 <0.001
No preference 54 55 NS

& NS = not significant.

TABLE 5. Estimated regional economic benefits per trip and total economic benefits of
fishing in eastern Oklahoma streams and rivers in 1993.

Mean Mean Benefit Total Total
cost number per number trip
License type per trip ($) of trips ($)  trip ($) of trips benefits($)
Resident annual,
combination fishing
and hunting 12.10 22.3 30.30 245,500 7,423,500
Resident annual,
fishing 4.08 26.9 8.31 1,177,400 9,784,190
Lifetime, fishing
and hunting 7.96 129 42.95 157,900 6,781,810
Lifetime, fishing 497 20.7 1.38 58,000 80,040
Total 1,638,800 24,069,540
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graphic findings are similar to those of the
1991 national survey (12) in which 71% of
anglers were male, 89% were white, but
only 59% had completed high school.

Not surprisingly, the majority (>75%)
of anglers we interviewed who were fishing
in either Baron Fork or the Glover River
rated stream fishing as either very
important or extremely important
compared to all other fishing activities,
despite that most of them (>75%) rated their
fishing as fair or poor. For those anglers,
their preference for fishing in streams
apparently outweighed low fishing success.
Eastern Oklahoma stream and river anglers
fished mainly for black bass and to a lesser
extent for catfish. Surveyed anglers fishing
in Baron Fork sought black bass more often
than those fishing in the Glover River.
Martin (10) reported that black bass catch
rates by anglers fishing in Baron Fork were
three times greater than those fishing in the
Glover River, and Balkenbush and Fisher
(5) found that black bass populations were
more abundant and had greater biomass in
Baron Fork than in the Glover River.

Most anglers in our statewide survey
and stream surveys fished from either the
stream bank or by wading. In contrast to
reservoirs and large impoundments, fishing
habitat in small rivers and streams is
accessible either from banks or by wading,
although canoes and small boats provide
greater access when stream flows are
suitable. However, access to streams for
fishing from motorboats can be difficult
because of their unidirectional flow, various
obstructions (debris and dams), and shal-
lowness. Therefore, anglers’ access to
streams is important. We found that most
anglers gain access to streams from public
sites (e.g., bridge crossings); however,
bridge crossings are often widely separated
or remote, making access for fishing
difficult.

The economic contribution of fishing
in eastern Oklahoma streams to the regional
economy was previously undocumented. It
has been shown that stream fisheries affect
local economies. For example, findings
from a 3-y study (1989-1991) of the Moun-
tain Fork trout fishery below Broken Bow
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Lake in McCurtain County, Oklahoma,
revealed that the majority (67%) of anglers
were residents from outside the county and
state, and the fishery contributed three-
quarters of a million dollars annually to the
local economy at the 1990 price level (13).
We found that the average cost per trip and
number of trips in 1993 to eastern Oklahoma
streams ranged from $4.08 and 12.9 trips,
respectively, by resident annual fishing
license holders to $12.10 and 22.3 trips,
respectively, by resident annual com-
bination fishing and hunting license holders.
Most of these expenditures took place in
eastern Oklahoma where people fished, thus
impacting the region. The estimated annual
benefits of fishing eastern Oklahoma
streams by four main groups of license
holders was in excess of $24 million in 1993.
Our findings demonstrate the economic
importance of eastern Oklahoma stream
fishing to the regional economy.

Active state-level management of
eastern Oklahoma stream fisheries has
increased in recent years. A 1995 survey of
warm-water stream fisheries management
programs in 14 southeastern states found
that, although stream fisheries in Oklahoma
were receiving some management, the state
did not have a comprehensive stream
fisheries management program (8). Since
then, the Oklahoma Department of Wildlife
Conservation has dedicated five people to
full-time or part-time management of
stream fisheries and developed a com-
prehensive program for managing stream
fisheries, particularly in eastern Oklahoma
(P. Balkenbush, pers. comm.). Management
efforts are focusing on fish population
assessment, stream and riparian habitat
management, and stream access. Further
assessments of stream angler catch and
harvest, preferences and needs, and eco-
nomic impact will likely aid future man-
agement efforts.
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