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PREFACE

Information collected during 1992 and 1993 is summarized in this
report. Copies of this report and references to the data can be
made with permission from the authors or Director of the Division
of Wildlife, South Dakota Department of Game, Fish and Parks, 523
E. Capitol, Pierre, South Dakota 57501-3182.

The authors would like to acknowledge the following seasonal
employees who assisted with the data collection; Kris Anderson,
Matt Bartlett, John Badgely, Mike Clark, Len Cooper, John Curran,
Jill Erickson, David Fryda, Carmen Galinat, Bob Hanten, Larry
Harmon, Robert Heath, Debra Herr, Britt Johnson, Mike Johnson,
Ryan Johnson, Michael Kosters, Robert Krumm, Carter Kruse, John
Link, Jamie Liudahl, Robert Losco, Mark Marbach, Kevin Marso,
Dave Mickelson, Clyde Oswald, Byron Ramlo, Craig Schelske, Newly
Schooler, Greg Sherer, Chris Stout, Ronnie Tanner, Dave Tatum,
Travis Tisher, Eric Unkenholz, Wendy Voss, John Welch and Brian
Wilson. The following employees of the South Dakota Game, Fish
and Parks assisted with administration, editing and manuscript
preparation; Dennis Lengkeek, Brent Nye, Paul Huls, Ron Koth,
John Lott, Gary Marrone, Dave Fielder, Sandi Knippling and
Kimberly Klinger.

The collection of data for these surveys was funded in part by
Federal Aid in Sport Fish Restoration, (D-J) project F-21-R,
"Statewide Fish Management Surveys." Some of these data have
been presented previously in segments F-21-R-23, 24 and 25.



ABSTRACT

Missouri River reservoirs provide a considerable amount of
fishing recreation. Anglers fishing the upper three Missouri
River reservoirs in South Dakota exerted over two million hours
each year during 1992 and 1993. There were 438,117 trips in 1992
and 412,591 trips in 1993 to these three reservoirs. Walleyes
were the most sought after species and accounted for 78% of the
total fish harvest in 1992 and 82% in 1993. A total of 591,487
walleyes were harvested in 1992 and 447,950 walleye were
harvested in 1992. The total fish harvest for 1992 was estimated
to be 754,003 and 547,445 in 1993.

Excellent catch rates were observed in all three reservoirs.
Walleye harvest rates ranged from 0.2 to 0.4 fish per hour. The
high catch rate is attributed to an abundance of walleyes created
by enhanced escapement resulting from more conservative harvest
regulations implemented in 1990.

Release rates ranged from 0.1 to 0.7 walleye per hour and an
estimated 855,333 walleyes were released in 1992 and 429,444 in
1993. The economic impact of the fishery on these reservoirs was
estimated to be 17 million dollars in 1992 and 16 million dollars
in 1993. The authors recommend continuing the current walleye
harvest regulations unchanged for 1995.
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INTRODUCTION

Since the impoundment of the four Missouri River rese.voirs, in
South Dakota, beginning in the early 1950'’s, fishing pressure has
continued to increase, exceeding over 1.6 million angler hours in
1991 (Fielder et al. 1992a, 1992b; Stone and Wickstrom 1992).

The Missouri River provides 40 percent of the state’s fishing
recreation (McPhillips 1989). The 1991 National Survey of
Fishing, Hunting and Wildlife-Associated Recreation (U.S. Dept.
of Interior, Fish and Wildlife Service, and U.S. Dept. of
Commerce, Bureau of Census 1993) estimated that 170,000 anglers
spent 1.7 million days angling in South Dakota and that fishing
contributes over 39 million dollars annually to South Dakota’s
economy. Estimates for 1991, place the economic impact of the
upper three South Dakota reservoirs at over 16 million dollars
(Fielder et al. 1992a, 1992b; Stone and Wickstrom, 1992).

South Dakota Department of Game, Fish and Parks (SDGFP)
recognizing the importance of Missouri River reservoir fisheries
undertook a series of major fisheries development programs on
these reservoirs during the 1980‘s (Talsma 1983). The goal of
fisheries management programs and reservoir development has been
to meet increasing demand for angling opportunity by creating new
fisheries, as well as protecting, enhancing and maintaining
existing ones. One valuable tool in any fisheries management
program is an accurate estimation of angler exploitation and
resulting harvest of fish stocks. '

Fish population surveys on Lakes Francis Case, Sharpe and Oahe in
the late 1980’'s revealed several alarming walleye population
trends (Johnson et al. 1990). A management plan for Lake Francis
Case (Stone 1988) described that walleye fishery as "over
harvested", while long term trends on Lake Sharpe and Oahe were
beginning to display similar characteristics. 1In response to
these population parameter declines, SDGFP initiated a series of
walleye sportfishing regulation changes for the 1990 angling year
on Lake'’s Francis Case, Sharpe and Oahe. Changes initiated were
a reduction in the daily creel limit from 6 to 4 fish, a
reduction in the possession limit from 12 to 8, and a 35.6 cm (14
inch) minimum size limit during the months of April, May and
June.

The reservoir fisheries of the Missouri River are significant
contributors to over all sportfishing opportunities in South
Dakota. Sound management decisions must be made to insure their
continued success. Information provided in this report will aid
managers in making future decisions that have implications for
reservoir fisheries.



OBJECTIVES

The objectives of this study were to:

1) Estimate recreational angling pressure.

2) Estimate angler fish harvest by species.

3) Estimate angler harvest and catch rates by species.

4) Provide statistics on mean angler party size, mean
length of angler day and residence of the angler.

5) Provide estimates of the annual economic impact of
these sport fisheries.

6) Document the effects of the 1990 change in walleye
harvest regulations on the sport fishery.

STUDY AREA

The study area consisted of Lakes Francis Case (Figure 1), Sharpe
(Figure 2), and Oahe (Figure 3). Each reservoir was divided into
three study zones for data collection and analysis (Figures 1-3).
A more detailed physical description of these three reservoirs
can be found in Wickstrom et al. (1993).

METHODS

Techniques for estimating fishing pressure in a short period of
time on large reservoirs are difficult. This creel survey was
patterned after a study designed and conducted on Lake Sharpe,
South Dakota (Schmidt 1975). This survey allowed an economically
feasible, statistically accurate method of estimating fishing
pressure and harvest on South Dakota’s Missouri River reservoirs.
The technique consists of two independent surveys. First, an
aerial count is used to estimate fishing pressure; and second,
angler interviews are used to estimate harvest, catch and release
rates, mean party size, mean angler day length and obtain
information on angler residency. Results of these surveys are
combined to estimate harvest. The survey was also designed to
provide statistics comparable to those previously determined for
Lake Francis Case during 1981-1984 and 1989 (Miller 1984;
Unkenholz et al. 1984; Stone 1985; Stone and Wickstrom 1991a,
1991b 1992), for Lake Sharpe (Schmidt 1975, Riis 1986, Fielder et
al. 1992), and for Lake Oahe (Riis 1989, Fielder et al. 1992).

Sampling was conducted from 1-May-31-August, 1992 and 1-April-30-
September, 1993 on Lake Francis Case; from 1-April-30-September,
1992 and 1993 on Lake Sharpe; and from 1-May-30-September, 1992
and 1-April, 1993 through 31-October, 1993 on Lake Oahe. Results
from a previous survey on Lake Sharpe (Schmidt 1975) indicated
winter fishing did not contribute significantly to yearly harvest
totals. All sampling was conducted from sunrise to sunset.
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A list of common and scientific names of fish mentioned
throughout this report is presented in Appendix 1.

Angler Aerial Count

Aerial counts were stratified according to four criteria which
were considered to potentially affect the count. Strata were
months, type of day (weekend-holiday or weekday), type of fishing
(boat or shore) and location on the reservoir (zone).

Six flight times were selected by a stratified random procedure
to guarantee that scheduled flights would be evenly divided
between weekend-holidays and weekdays. To select the flight
times, average day-length period for the month was divided into
two hour intervals (approximate flight time) and the starting
time for each flight was randomly selected from these intervals.
Length-of-day was assumed to be one half hour before sunrise to
one half hour after sunset. Flights were treated as if they were
instantaneous. All estimates were for daylight hours; night
fishing was not surveyed.

Counts were made from a low flying airplane, flying a zig-zag
pattern up or down and along the reservoir. Data forms (Appendix
2) provided space for recording individual flight count data.

Angler Interview Survey

The angler interview survey was designed to obtain estimates of:

1) Harvest rates: number of fish caught and kept per angler per
hour of fishing, by species

2) Release rates: number of fish caught and released per angler
per hour of fishing, by species

3) Catch rates: total number of fish caught per angler per hour
of fishing (i.e. harvest rate and release rate), by species.

Additionally, statistics on fish size (TL), angler residence,
party size and trip length were also collected. Strata for the
angler interview survey were the same as those for the aerial
portion of the survey, except for type of day. Since Schmidt
(1975) found no consistent difference between the catch rates for
weekend-holiday versus weekdays, angler interviews were not
stratified according to type of day. Creel clerks were randomly
scheduled to interview three to five days per week at selected
access points (Appendix 3) within the three zones on each
reservoir. A random sampling design with one modification was
used to select interview locations. To assure an adequate number
of interviews during periods of low use, access points that
traditionally received high use due primarily to factors such as
quality of facilities present, were given a greater chance of
being selected as interview sites. Sampling was not, however,
distributed according to the expected time of high angling
success at each of the access points.



Interviewing at access points provided an easy method of contact
with boat anglers, who exert a major::y of the fishing pressure
on these reservoirs (Stone 1985). Contact with shore anglers was
difficult due to the inability to find them concentrated at
easily accessible locations. Angler interviews were conducted
from mid-morning until dark. Anglers were contacted at the end
of their trip, when possible. Interviews from uncompleted trips
were updated, when possible. Interview data was recorded on the
form shown in Appendix 4. This form allowed the creel clerk to
quickly record the information necessary to accomplish the
objectives of this portion of the survey.

Calculations

A personal computer utilizing a database program to catalog the
data and program equations (Schmidt 1975) necessary to calculate
the desired statistics and associated standard error terms was
used. Confidence intervals are calculated at the P<0.05 level.

RESULTS & DISCUSSION

LAKE FRANCIS CASE

Fishing Pressure

Lake Francis Case (LFC) anglers fished 640,215 hours (+/-125,531
hours, 95% CI) (Table 1) fishing during May through August 1992
and 589,153 (+/- 73,106) hours during a 1993 creel period of
April through September. The 1992 value represents the highest
amount of fishing pressure ever measured for LFC and is a
dramatic increase over that observed in 1991, despite a two month
shorter creel period than past surveys (Table 2). Total fishing
pressure, in 1992, would have exceeded 700,000 angler hours, if
average (as measured through the three previous surveys) April
and September pressure (72,000 angler hours-months combined) had
occurred.

Fishing pressure averaged 16.7 angler hours/hectare (Table 3)
during 1992, up from the previously measured high of 15.7 in 1989
(Stone and Wickstrom 1991a). The 1993 pressure per hectare was
15.3 angler hours. Zone 3 received the heaviest pressure, 24.3
and 18.3 hours/hectare, for 1992 and 1993 respectively,
continuing a trend reversal from the early 1980’s when Zone 1
consistently received the heaviest pressure on a per hectare
basis (Unkenholz et al 1984, Stone 1985). Zone 2 ranked second
in pressure/hectare both years at 16.6 and 14.3 hours/hectare
followed by Zone 1 at 10.6 and 13.§ hours/hectare, (Table 3).
Peak fishing pressure during both years occurred in June, unlike
1989-1991 when peak pressure occurred in May (Figure 4).
Estimated July, 1992 pressure was the highest ever documented for
that mcrnch on LFC (Figure 4).



Table 1. Total fishing pressure (angler hours), by month and
zone, on Lake Francis Case. (+/- 95% confidence
interval)
1992
ZONE MAY JUNE JULY | AUGUST TOTAL
1 60,020 58,597 36,988 13,935 169,540
2 55,751 63,110 35,991 11,692 166,544
3 86,309 118,235 80,409 19,178 304,131
TOTAL 202,080 239,942 153,388 44,805 640,215
(111,581) (93,381) (49,556) (17,627) (125,531)
1993
ZONE APR | My JUNE JULY _ AUGDST SEPT TOTAL
1 44,938 63,198 55,355 32,629 10,671 10,357 217,148
2 19,946 24,637 49,148 14,282 25,149 9,998 143,160
3 19,350 30,800 78,427 40,029 29,588 30,651 228,845
TOTAL 84,234 118,635 | 182,930 86,940 65,408 51,006 589,153
(42,995) | (55,840) | (30,531) | (15,076) | (31,875) | (36,470) (73,106)
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Table 3.

Total angler hours,

for boat and shore fishing and

methods combined, by zone for Lake Francis Case. May-
August, 1992 and April-September, 1993.
1992
BOAT SHORE COMBINED
ZONE TOTAL TOTAL TOTAL

ANGLER NO. ANGLER NO. ANGLER NO.
HOURS % HRS/HA HOURS % HRS /HA HOURS % HRS/HA
1 143,729 24 9.0 25,811 53 1.6 | 169,540 26 10.6
2 157,313 27 15.7 9,230 19 0.9 | 166,543 26 16.6
3 290,539 49 23,2 13,593 28 1.1 | 304,132 48 24.3
TOT/AVE 591,581 | 100 15.4 48,634 | 100 1.3 | 640,215 | 100 16.7

1993
BOAT # '  gyOoR® . COMBINED
ZONE TOTAL TOTAL TOTAL

ANGLER NO. ANGLER NO. ANGLER NO.
HOURS % HRS/HA | HOURS % HRS/HA HOURS % HRS/HA

1 190,527 35 11.9 26,621 61 1.7 217,148 37 13.6

2 136,026 25 13.6 7,134 16 0.7 143,160 24 14.3

3 219,013 40 17.4 9,832 23 0.8 228,845 39 18.3

TOT/AVE 545,566 | 100 14.2 43,587 | 100 1.1 589,153 | 100 15.3

10
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Fish Harvest

Anglers fishing LFC, May through August 1992, harvested an
estimated 267,105 fish (+/- 50,560 fish, 95% CI); species, method
of fishing and zones combined (Table 4); while the 1993 estimate
was 126,231 (+/- 16,678). These values are within the range
observed from previous surveys (Table 1), however, 1992 probably
would have been similar to the 1989 total harvest figures had
average April and September harvest occurred and been included in
the survey period. Sixteen species of fish were observed in the
1992 catch, with walleye accounting for over 81.5 percent of the
total harvest (Table 4). The 1993 harvest composition. included
15 species with walleye accounting for 75.6 percent of the total
harvest (Table 4). White bass, smallmouth bass, and channel
catfish accounted for 8.9, 3.4 and 3.3 percent of the total 1992
harvest, respectively. During 1992 smallmouth bass displaced
channel catfish, as the third ranked species in the harvest for
the first time since their introduction into LFC in 1985. In
1993, white bass, channel catfish, and smallmouth bass accounted
for 7.7, 6.1, and 5.0 percent of the harvest, respectively.

Total fish harvest peaked in June during both survey years (Table
4), similar to patterns observed in the 1980’s (Stone 1985),
Stone and Wickstrom 1991a) but dissimilar to the July peak in
harvest observed during 1990 (Stone and Wickstrom 1991Db).

Changes in walleye harvest regulations, initiated in 1990,
reduced the number of walleye that could be legally harvested, in
the April through June period of that year, resulting in a shift
of peak walleye harvest to July when walleye of any size could
legally be kept. Improvements in the walleye size structure
provided more legal-sized fish during the period April through
June 1991. That same trend continued during 1992 and 1993
(Figure 5). July, 1992 walleye harvest was the highest ever
documented for that month on LFC.

Different patterns of harvest were observed during the two survey
years. Total fish harvest, during 1992, was highest in Zone 3
which accounted for 39.3 percent of the total, followed by Zones
1 and 2 with 34.7 and 26.0 percent, respectively (Table 5).
Anglers fishing Zone 3 contributed 41.5 percent of the total 1992
walleye harvest, dissimilar to most years when the peak walleye
harvest came from Zone 1. Harvest during 1993 followed a more
typical pattern, with Zone 1 accounting for 42.4 percent,
followed by Zones 3 and 2 with 31.4 and 26.2 percent,
respectively (Table 5).

Monthly length frequencies, from angler caught walleye (Figures 6
and 7), reflect the impact of the April-June 35.6 cm (14 inch)
minimum size limit. During May and June very few walleye under
35 cm were harvested (illegal), while in July and August fish
under 35 cm were common in the walleye harvest. However, the
mean size of walleye harvested, by month, remained above the
minimum length limit for the first time since the regulation
change took place in 1990. Table 6 provides statistics on the

12
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Figure:. Monthly length frequencies of angler caught walleye from Lake Francis Case, 1993.
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Table 6. Percent of angling parties that harvested a limit of
walleye, at least three walleye/angler, at least two
walleye/angler, etc. from Lake Francis Case.

1992
 PARTY SUCCESS
WALLEYE/ANGLER | PERCENT
Limit (4) 19
3.0 - 3.9 11
2.0 - 2.9 14
1.0 - 1.9 21
0.1 - 0.9 15
[___ 0 20
1993
PARTY SUCCESS - .
WALLEYE/ANGLER PERCENT
Limit (4) 7
3.0 - 3.9 4
2.0 - 2.9 9
1.0 - 1.9 18
0.1 - 0.9 20
0 43
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percentage of angling parties that caught a limit of walleye.
From this, it is apparent that as the walleye population
continues to expand in both abundance and in improved size
structure, that an increasing proportion of anglers are achieving
the daily creel limit of four walleyes. In this regard, the
daily creel limit is now becoming an important factor in the
regulation of the fishery.

Harvest, Release and Catch Rates

Mean harvest rate (species, type of fishing, and zone combined)
for LFC, during 1992, was 0.417 fish/angler hour (Table 7)),
represerting a continued increase since 1990 (Table 2) and within
the ranc: observed from previous surveys. An excellent overall
catch rate (combining the 1992 harvest rate with the estimated
release rate of 0.752 fish/angler hour) of 1.169 fish/angler hour

was estimated (Table 7). The walleye harvest rate, for the four
month 1992 creel period, was 0.339 walleye/angler hour (Table 8),
the highest value measured since 1989 (Table 1). When harvest

rate for walleye was combined with release rate, an excellent
overall catch rate of over one walleye per angler hour was
estimated (Table 9). This value exceeds the rate of 0.30
fish/angler hour that is considered by most biologists to be
indicative of an excellent walleye fishery (Colby et al. 1979).
Shore anglers, during 1992, experienced an overall harvest rate
of 0.598 fish/angler hour versus boat anglers who harvested 0.402
fish/angler hour. However, when the release rate is factored in
for each group, boat anglers had an overall catch rate of 1.153
fish/angler hour versus shore anglers catch rate of 1.072
fish/angler hour. Boat anglers also had much higher harvest and
catch rates for walleye than shore anglers; 0.347 and 1.043
walleye/angler hour, versus 0.261 and 0.551 walleye/angler hour,
respectively.

Both harvest and catch rates declined considerably in 1993 in
comparison to the highs measured during 1992. The total 1993
fish harvest rate of 0.214 fish/angler hour (Table 7) was the

lowest measured of any year surveyed (Table 1). The overall
walleye harvest rate of 0.161 walleye/ angler hour (Table 9) was
the lowest recorded since the 1960's (Table 1). However, with

the release rates factored in, the total catch rate was 0.541
fish/angler hour (Table 7) and the walleye catch rate was 0.432
fish/angler hour (Table 9). While the walleye catch rate was
low, when compared with the previous years on LFC, it remained
above the target of 0.30 walleye/angler hour indicative of a good
fishery (Colby et. al. 1979). Boat anglers generally had higher
harvest rates than shore anglers. The total harvest rate and
walleye harvest rate for boat anglers was 0.218 and 0.169
fish/angler hour, respectively, versus 0.169 and 0.068
fish/angler hour for shore anglers.

Total catch rate (Table 8) peaked in June during both years. The

value of over 1.5 fish/angler'hour, measured in June of 1992,
resulted in part due to the release of a substantial number of
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Table 7. Harvest rate, release rate and catch rate, by species,
for anglers fishing Lake Francis Case. (T=<0.001)
(+/- 95% confidence interval)
1992
_ HARVEST RATE  RELEASE RATE CATCH RATE

SPECIES (FISH/ANGLER HR.) | (FPISH/ANGLER HR.) (FISH/ANGLER HR.)
Walleye 0.339 (0.016) 0.693 1.033
Sauger 0.002 (0.001) T 0.002
Smallmouth Bass 0.014 (0.002) 0.022 0.036
Channel Catfish 0.014 (0.004) 0.004 0.018
White Bass 0.037 (0.008) 0.014 0.051
Northern Pike 0.001 (0.000) T 0.001
Other" 0.009 (0.002) 0.018 0.027
Species Combined 0.417 (0.018) 0.752 1.169

1993

HARVEST RATE . RELEASE RATE CATCH RATE

__SPECIES (PISH/ANGLER HR.) | (FISH/ANGLER HR.) | (PISH/ANGLER HR.)
Walleye 0.161 (0.012) 0.271 0.432
Sauger 0.001 (0.000) 0.001 0.002
Smallmouth Bass 0.011 (0.002) 0.023 0.034
Channel Catfish 0.013 (0.003) 0.007 0.020
White Bass 0.016 (0.006) 0.010 0.026
Chinook Salmon 0.001 (0.001) T 0.001

Northern Pike T (-) T T

Other” 0.010 (0.002) 0.015 0.025
Species Combined 0.214 (0.012) 0.327 0.541
* Other includes: Bluegill, common carp, freshwater drum,

goldeye,
buffalo,

20

largemouth bass, rock bass, yellow perch, trout,
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Table 8. Harvest rate, release rate and catch rate for all
species, by month, for anglers fishing Lake Francis

Case. (+/- 95% confidence interval)
1992
I _ m;sT RATE | RELEASE RATE |  CATCH RATE
' MONTH | (FISH/ANGLER HR.) | (FISH/ANGLER HR.) | (FISH/ANGLER HR.)
May 0.461 (0.035) 0.644 1.105
June 0.393 (0.025) 1.125 1.518
July 0.390 (0.046) 0.440 0.790
August 0.444 (0.048) 0.321 0.765
Combined 0.417 (0.018) | 0.752 1.169
1993
I a0 m\_'-EST RATE |  RELEASE RATE “ CATCH RATE "
- MONTH | (FISH/ANGLER HR.) | (FISH/ANGLER HR.) | (FISH/ANGLER HR.)
April 0.144 (0.026) 0.070 0.214
May 0.236 (0.021) 0.417 0.653
June 0.195 (0.025) 0.468 0.663
July 0.245 (0.029) 0.250 0.495
August 0.322 (0.029) 0.331 0.653
September 0.155 (0.047) 0.165 0.320
Combined 0.214 (0.012) 0.327 | 0.541
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Table 9.

Harvest rate, release rate and catch rate of walleye,
by month, for anglers fishing Lake Francis Case.
(+/- 95% confidence interval)

1992
. _ HARVEST RATE | RELEASE RATE ~ CATCH RATE ]
MONTH (FISH/ANGLER HR.) | {(FISH/ANGLER HR.) | (FISH/ANGLER HR.)
May 0.391 (0.031) 0.596 0.987
June 0.321 (0.023) 1.069 1.390
July 0.296 (0.039) 0.314 0.610
August 0.369 (0.041) 0.253 0.622
Combined 0.339 (0.016) 0.693 1.032
1993
I - HARVEST RATE | RELEASE RATE |  CATCH RATE
' MONTH (FISH/ANGLER HR.) | (FISH/ANGLER HR.) | (FISH/ANGLER HR.)
April 0.137 (0.025) 0.058 0.195
May 0.195 (0.020) 0.363 0.558
June 0.145 (0.022) 0.410 0.555
July 0.181 (0.022) 0.184 0.365
August 0.221 (0.021) 0.259 0.480
September 0.081 (0.032) 0.074 0.155
Combined 0.161 (0.012) 0.271 0.432
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sub-legal walleye (Table 9). Harvest rate peaked in May, 1992 at
0.461 fish/angler hour and in August, 1993 at 0.322 fish/angler
hour (Table 8). Walleye harvest rate peaked in May, 1992, while
catch rate was highest in June (Table 9). During 1993 the
walleye harvest rate was highest in August, while the catch rate
peaked in May (Table 9).

Smallmouth bass, introduced into the reservoir in 1985, are also
a species that are routinely released (voluntarily) by anglers
(Table 10). Overall harvest and release rates for 1992 and 1993
were similar (Table 10). While harvest, during both years, was
similar to that measured in 1991 (Stone and Wickstrom 1992),
total catch rate declined slightly. Annual fish population
surveys conducted in 1992 (Wickstrom et al. 1993) also indicated
a slight decline in overall smallmouth bass abundance.

Angler Demographics and Economics

Thirty-eight percent of the angler contacts on LFC during both
years of this survey were non-residents, similar to values
measured in previous surveys (Stone 1985, Stone and Wickstrom
1992) . Anglers from 23 states were contacted (Table 11) with
Nebraska, Iowa and Minnesota anglers accounting for a majority
of the non-resident contacts each year. Mean angler trip length
(boat and shore combined) on LFC was similar both years at 5.0
hours during 1992 and 5.1 hours for 1993 (Table 1). The average
angling party consisted of approximately 2.5 individuals each
year. Anglers traveling over 100 miles (one-way) accounted for
over 60 percent of all trips on LFC during both 1992 and 1993
(Table 12).

The 1992 LFC fishery had an economic impact of 5 million dollars
to local economies, based on over 127,000 angling trips, at an
estimated expenditure of $39 per trip on South Dakota’s Missouri
River reservoirs (U.S. Dept. of Interior, Fish and Wildlife
Service, and U.S. Dept. of Commerce, Bureau of Census 1993). The
1993 estimate was 4.5 million dollars.
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Table 10. Harvest rate, release rate and catch rate of
smallmouth bass, by month, zones combined, for
anglers fishing Lake Francis Case. (+/- 95%
confidence interval)
1992
HARVEST RATE RELEASE RATE CATCH RATE
MONTH | (FISH/ANGLER HR.) 'ISH/ANGLER HR. H/ANGLER: HR.) -
May 0.019 (0.005) 0.023 0.042
June 0.011 (0.003) 0.020 0.031
July 0.015 (0.009) 0.037 0.052
August 0.005 (0.003) 0.015 0.020
Combined 0.014 (0.002) 0.022 0.036
1993
HARVEST RATE RELEASE RATE CATCH RATE
i H/ANGLER' HR..) ISH/ANGLER HR.):
April 0.001 (0.002) 0.002 0.003
May 0.021 (0.002) 0.027 0.048
June 0.008 (0.006) 0.029 0.037
July 0.011 (0.003) 0.024 0.035
August 0.013 (0.003) 0.021 0.034
September 0.008 (0.004) 0.031 0.039
Combined 0.011 (0.002) 0.023 0.034
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Table 11. Percent of angler contacts from non-resident anglers

who fished Lake Francis Case, South Dakota.

 STATE

1992 PERCENT

1993 PERCENT

Nebraska

54.6

51.4

Iowa

37.3

Minnesota

.7

Colorado

Wyoming

North Dakota

Missouri

Michigan

Idaho

Kansas

Hawaii

Nevada

Texas

Arizona

Oklahoma

3
1
0
0
0
0
0.
0
0
0
0
0
0

NN N N N s s e

Wisconsin

North Carolina

Florida

Indiana

Illinois

Califorhia

Montana

Arkansas
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Table 12. Distance anglers traveled, one way, to fish Lake
Francis Case during 1992 and 1993.

Distance 1992 1 1993
(miles) - Percent F Percent
<25 9.2 10.7
25-50 8.2 8.0
51-100 19.5 19.6
101-200 49.1 46.4
200+ 14.0 15.3
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LAKE SHARPE

Fishing Pressure

Lake Sharpe anglers fished 402,543 angler hours (+/- 81,323
angler hours, 95% CI) (Tables 13 and 14) during April through
September 1992 and 291,970 (+/- 54,858 angler hours, 95% CI)
hours during April through September 1993. The 1992 value
represents the highest fishing pressure ever measured on Lake
Sharpe and constitutes a 56% increase over the average for the
same months in 1984 and 1985 (ave. = 258,181 angler hours; Riis
1986) (Table 13).

Fishing pressure averaged 16.3 angler hours/hectare in 1992, up
from the previously measured high of 12.3 in 1991 (Fielder et
al., 1992). The 1993 pressure per hectare averaged 11.8 angler
hours (Table 15). Zone 3 received the heaviest pressure both
years with 207,366 angler hours in 1992 and 155,743 angler hours
in 1993. Zone 2 received little fishing pressure during July and
August in 1992 and April through August in 1993 because of heavy

rains and the influence of Bad River runoff (Table 14). Peak
fishing pressure occurred in June during both years, unlike 1991
when peak pressure occurred in May (Figure 8). Estimated June,

1992 pressure was the highest ever documented for that month on
Sharpe.

Fish Harvest

Anglers fishing Lake Sharpe, April through September 1992
harvested an estimated 219,152 fish (+/- 44,093 fish, 95% CI)
while the 1993 estimate was 102,833 fish (+/- 19,675 fish, 95%
CI). The total harvest in 1992 was the most ever estimated for
Lake Sharpe. Walleye harvest constituted 72% (157,220) of the
total fish harvest in 1992, which falls in the range reported for
previous years (54% in 1985; Riis 1986 to 82% in 1974; Schmidt
1975). As in previous years , white bass were the second most
harvested species with 38,072 caught in Lake Sharpe during 1992
and 9,493 caught during 1993. Most white bass were caught during
the month of May in Zone 1. Walleye and total fish harvest in
1992 peaked in May (Figure 9) while walleye and total fish
harvest in 1993 peaked in June. Walleye harvest in 1993 was
estimated to be 83,133 fish and is similar to previous years
estimates.

The 1993 harvest included 15 species and walleye accounted for
81% (Table 16). White bass, channel catfish, smallmouth bass and
sauger accounted for 9.2, 2.0, 1.6, and 1.6 percent of the total
1993 harvest, respectively. Despite a 35.6 cm minimum length
limit on walleye during April through June about half the harvest
occured during those months (56% in 1992 and 50% in 1993).

Total harvest, both years, was highest in Zone 3 (56% of the
total in 1992 and 55% in 1993) (Table 17). Different patterns of
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Table 14. Total fishing pressure (angler hours), by month and
zone, on Lake Sharpe during April-September (+/- 95%
confindence incerval)

1992
ZONE APRIL MAY JUNE JULY auGusT | SEPT | TOTAL
1 15,411 28,225 28,555 20,908 6,998 4,464 104,561
2 12,204 29,845 15,640 5,525 4,398 23,003 90,615
3 7,245 42,791 84,642 50,762 13,526 8,400 207,366
TOTAL 34,860 100,862 128,837 77,194 24,922 35,868 402,543
(12, 423) (40,974) | (82,850) (34,071) (8,926) (23,360) (81,323)
1993
ZONE. APRIL MAY JUNE JULY |  AUGUST{ SEPT | TOTAL
1 15,485 28,593 31,704 23,354 5,952 9,810 114,898
2 2,403 3,030 3,444 2,081 745 9,626 21,329
3 11,871 22,898 56,691 26,024 23,663 14,596 155,743
TOTAL 29,759 54,521 91,838 51,459 30,360 34,032 291,969
(17,377) (23,597) (52,808) | (12,773) (12,554) (28,325) (54,858) |




Table 15.

Total angler hours, for boat and shore fishing and
methods combined for Lake Sharpe, April-September.

1992
BOAT ~ SHORE " COMBINED .
TOTAL TOTAL TOTAL
ANGLER NO. ANGLER NO. ANGLER NO.
HOURS HRS./HA HOURS HRS. /HA HOURS HRS. /HA
348,156 14.1 54,387 2.2 402,543 16.3
1993
BOAT  BHORE COMBINED
TOTAL TOTAL TOTAL
ANGLER NO. ANGLER NO. ANGLER NO.
HOURS HRS. /HA HOURS HRS./HA HOURS HRS. /HA
257,500 10.4 34,470 1.4 291,970 11.8
30
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harvest were observed for Zone 2 during the two survey years.
Zone 2 accounted for 24.8% of the total in 1992 and only 10.4% in
1933. Zone 1 accounted for 19.2% of the total in 1992 and 34.6%
in 1993. The increase in Zone 1 during 1993 was most likely due
to a shift from Zone 2 which was influenced by heavy rains and

Bad River runoff.

Monthly length-frequencies, from angler caught walleye (Figure
10), reflect the impact of the April-June 35.6 cm (14 inch)
minimum length limit. During May and June very few walleye under
35 cm were harvested, similar to the pattern in Lake Francis
Case. When walleyes under 35 cm became legal after July 1st,
they were more common in the harvest. Table 18 provides
statistics on the percent of angling parties that caught a limit
of walleye. From this, it is evident that an increasing
proportion of anglers are being limited in their walleye harvest
by the daily creel limit. As the walleye population on Lake
Sharpe expands in abundance, the daily creel limit regulation has
become an important component in the protection of the fishery.

Harvest, Release and Catch Rates

Mean harvest rate (species, type of fishing, and zone combined)
for Lake Sharpe, during 1992, was 0.544 fish/angler hour (Table
19). An excellent overall catch rate (combining the 1992 harvest
rate with the estimated release rate of 0.632 fish/angler hour)
of 1.148 fish/angler hour was estimated (Table 19) . The walleye
harvest rate, for the six month 1992 creel period, was 0.395
walleye/angler hour, the highest ever estimated for Lake Sharpe.
When harvest rate for walleye was combined with release rate in
1992 an excellent overall catch rate of nearly one walleye per

angler hour was estimated (Table 21). A walleye catch rate of
0.30 fish/hour is considered excellent by North American
standards (Colby et al. 1979). Boat anglers generally had higher

harvest and catch rates for walleye than shore anglers.

Harvest and catch rates were lower in 1993 than during 1992. The
total 1993 harvest rate of 0.352 fish/hour was similar to the
lowest years previously surveyed (Table 13). Walleye harvest
rate was 0.298 walleye/angler hour. The total catch rate for all
species was 0.834 (Table 20) fish/angler hour and the walleye '
catch rate was 0.728 fish/angler hour (Table 21). While the
walleye catch rate was down from 1992, it still compares with
previous years on Lake Sharpe and remains above the target of
0.30 walleye/angler hour indicative of a good fishery.

Total catch rate (Table 20) peaked in August during 1992 and in
June during 1993. Harvest rate peaked in August, 1992 at 0.872
fish/angler hour and in September, 1993 at 0.441 fish/angler
hour. Walleye harvest rate and catch rate peaked in August,
1992.
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Figure 10. Monthly length frequencies of angler caught walleye from Lake Sharpe, 1993
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Table 18. Percent of angling parties that harvested a limit of
walleye, at least three walleye/angler, at least two
walleye/angler, etc. from Lake Sharpe.

1992
 PARTY SUCCESS ;
_WALLEYE/ANGLER | = PERCENT
Limit (4) 16
3.0 - 3.9 7
2.0 - 2.9 12
1.0 - 1.9 17
0.1 - 0.9 12
0 i 36
1993
PARTY SUCCESS S
WALLEYE/ANGLER | PERCENT
Limit (4) 13
3.0 - 3.9 8
1.0 - 2.9 13
1.0 - 1.9 20
0.1 - 0.9 12
0 34
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Table 19. Harvest rate, release rate and catch rate, by species,
for anglers fishing Lake Sharpe. (T=<0.001) (+/- 95%
confidence interval)

1992
HARVEST RATE ‘RELEASE RATE CATCH RATR
SPECIES (FISH/ANGLER HR.) | (FPISH/ANGLER HR.) | (FISH/ANGLER HR.)

Walleye 0.391 (0.030) 0.563 0.954
Sauger 0.004 (0.004) 0.004 0.008
Smallmouth Bass 0.012 (0.004) 0.010 0.022
Channel Catfish 0.022 (0.010) 0.003 0.025
White Bass 0.095 (0.032) 0.022 0.117
Northern Pike T T 0.001
Chinook Salmon 0 0 0

Other"’ 0.021 0.016 0.037
Species Combined 0.544 (0.041) 0.632 _ 1.176

1993
'HARVEST RATE RELEASE RATE CATCH RATE -
SPECIES. (FISH/ANGLER HR.) | (FISH/ANGLER HR.) (FISH/ANGLER HR.)

Walleye 0.285 (0.020) 0.431 0.716
Sauger 0.006 (0.002) 0.005 0.011
Smallmouth Bass 0.006 (0.002) 0.004 0.009
Channel Catfish 0.007 (0.002) 0.003 0.010
White Bass 0.033 (0.011) 0.008 0.040
Northern Pike 0.001 (0.001) 0.000 0.001
Chinook Salmon T (0.0004) 0.000 0.000
Other" 0.016 (0.006) 0.026 0.041
Species Combined 0.357 (0.020) 0.482 0.840

*

Other includes:

freshwater drum, goldeye,

yellow perch, Lepomis spp., Poxomis spp.

38

largemouth bass,

d



Table 20. Harvest rate, release rate and catch rate for all species, by
month, for anglers fishing Lake Sharpe. (+/- 95% confidence
interval)

1992

APRIL 0.205 (0.061) 0.099 0.304
MAY 0.795 (0.162) 0.458 1.253
JUNE 0.418 (0.055) 0.873 1.291
JULY 0.601 (0.059) 0.723 1.324

AUGUST 0.872 (0.203) 1.130 2.003

SEPTEMBER 0.487 (0.094) 0.145 0.632
COMBINED 0.544 (0.041) 0.632 1.176

APRIL 0.274 (0.091) 0.218 0.492
MAY 0.418 (0.048) 0.546 0.965
JUNE 0.274 (0.034) 0.741 1.015
JULY 0.392 (0.044) 0.348 0.740
AUGUST 0.376 (0.093) 0.431 0.807
SEPTEMBER 0.441 (0.085) 0.163 0.604
COMBINED 0.352 (0.023) . 0.482 0.834

39



Table 21. Harvest rate, release rate and catch rate of walleye, by
month, for anglers fishing Lake Sharpe. (+/- 95%
confidence interval)

1992

APRIL 0.107 (0.038) 0.049

MAY 0.320 (0.072) 0.328
JUNE 0.340 (0.044) 0.836 1.176
JULY 0.545 (0.057) 0.693 1.238
AUGUST 0.677 (0.203) 1.309 1.986
SEPTEMBER 0.410 (0.095) 0.164 0.574
COMBINED 0.395 (0.030) 0.563 0.958

APRIL 0.170 (0.054) 0.138 0.308
MAY 0.265 (0.036) 0.488 0.753
JUNE 0.282 (0.032) 0.691 0.973
JULY 0.324 (0.043) 0.318 0.641

AUGUST 0.359 (0.093) 0.339 0.699

SEPTEMBER 0.409 (0.083) 0.141 0.550
COMBINED 0.298 (0.020) 0.430 | 0.728
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During 1993 the walleye harvest rate was highest in September,
while the catch rate peaked in June (Table 21). The high release
rate (0.691) measured in June of 1993 was apparently the result
of the release of a substantial number of sub-legal walleye.

Angler Demographics and Economics

Non-residents comprised 29% of angler contacts on Lake Sharpe in
1992 and 21% in 1993. Only 12.5% of angler contacts were
nonresidents in 1991 on Lake Sharpe (Fielder, 1992). Anglers
from 13 states were contacted in 1992 and 17 states in 1993
(Table 22). Iowa, Minnesota and Nebraska anglers accounted for a
majority of the non-resident contacts each year. Mean angler
trip length (boat and shore combined) on Lake Sharpe was 4.0
hours during 1992 and 4.8 hours during 1993 (Table 13).

The average angling party consisted of 2.5 individuals both
years. Anglers traveling over 100 miles (one-way) accounted for
over 50% of all trips on Lake Sharpe during both 1992 and 1993
(Table 23). The 1992 Lake Sharpe fishery had an economic impact
of 3.9 million dollars to local economies, based on 100,636
angling trips, at an estimated expenditure of $39 per trip on
South Dakota’s Missouri River reservoirs (U.S. Dept. of Interior,
Fish and Wildlife Service, and U.S. Dept. of Commerce, Bureau of
the Census 1993). The 1993 estimate was 2.4 million dollars.
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Table 22. Percent of angler contacts from non-resident anglers
who fished Lake Sharpe, South Dakota.

_ STATE | 1992 PERCENT 1993 PERCENT

Iowa 37.0 44 .8

Minnesota 21.8 15.6 /
Nebraska 21.8 21.4 '
Wisconsin 5.9 2.6 '
Colorado 3.4 2.6 BN
Illinois 2.5 1.6

North Dakota 2.5 0.5

Arizona 0.8 -

California 0.8 -

Kansas 0.8 2.6

Mississippi 0.8 -

Missouri 0.8 -

Wyoming 0.8 4.2

Utah - 0.5

Oregon - 0.5

Texas - 1.0

Montana = _ 2.1
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Table 23. Distance anglers traveled, one way, to fish Lake
Sharpe during 1993.

 DISTANCE i 1992

(miles) PERCENT
<25 40 28
25-50 1 5
51-100 8 15
101-200 15 12
200+ 36 33
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LAKE OAHE

Fishing Pressure

Lake Oahe anglers fished 1,051,330 angler hours (+/- 138,753
angler hours, 95% CI) (Table 24) fishing during May through
October 1992 and 1,299,344 angler hours (+/- 150,508 angler
hours, 95% CI) during a creel period of April through October.
The 1993 value represents the highest fishing pressure ever
estimated for Lake Oahe (Table 25). Perhaps Bad River flows kept
anglers off Lake Sharpe in 1993 and they shifted their angling
efforts to Lake Oahe resulting in the high estimate.

Anglers fishing Oahe averaged 12.3 angler hours/hectare during
1992 and 15.2 angler hours/hectare in 1993 (Table 26). Zone 2
received the heaviest pressure at 15.8 hours/hectare in 1992 and
in 1993 Zone 3 was highest at 18.4 hours/hectare. Zone 1
congistently received the lowest pressure on a per hectare basis
(Table 27). Peak fishing pressure occurred in July (Figure 11)
during 1991, 1992 and 1993.

Fishing Harvest

Anglers fishing Lake Oahe, May through October 1992, harvested an
estimated 267,746 fish (+/- 36,071 fish, 95% CI) while the 1993
estimate was 318,381 fish (+/- 39,110 fish, 95% CI) (Tables 28 &
29). Both values are within the range observed from previous
surveys, (Table 24). Eighteen species of fish were observed in
the catch, with walleye accounting for 80.8% of the total harvest
in 1992 and 84.6% in 1993 (Table 28). Channel catfish,
smallmouth bass, chinook salmon and white bass accounted for 6.3,
3.0, 2.6 and 1.5 percent of the total 1992 harvest, respectively.
In 1993, channel catfish, white bass, chinook salmon, and
smallmouth bass accounted for 2.8, 2.7, 1.9 and 1.8 percent of
the harvest, respectively.

Total fish harvest peaked in July during both survey years (Table
28) . Changes in walleye harvest regulations, initiated in 1990
included a 35.6 cm minimum length limit for the months of April
through June which reduced the number of walleye that could be
legally harvested during those months resulting in a shift of
peak walleye harvest to July when walleye of any size could
legally be kept. Walleye harvest continued strong in August of
1992 and 1993. 1In some prior surveys, walleye harvest decreased
dramatically in August (Riis 1989). Over 40,000 walleye were
harvested during September and October in both 1992 and 1993.
The fall fishery has become more popular on Lake Oahe in recent
years. Figure 12 shows the walleye harvest by month for anglers
fishing Lake Oahe, 1991-1993.

Different patterns of harvest were observed during the two survey

years. Total fish harvest in Zone 2 accounted for 44.7% of the
total, followed by Zones 3 and 1 with 36.8 and 18.5 percent,
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Table 26.

methods combined, by zone, for Lake Oahe.

Total angler hours, for boat and shore fishing and

1992
BOAT _ SHORE COMBINED
ZONE TOTAL o - TOTAL | . ToTAY ;-
 ANGLER | wNo. | anarEr NO.  ANGLER ~_No.
HOURS | % | HRS/HA | HoUurRs | % | mrs/ma | HoURs % | HRS/HA
1 281,618 | 28 9.0| 7,661 13 0.3 289,273 28 9.3
2 371,762 | 37 15.0 | 22,117 38 0.9 393,879 38 15.8
3 337,452 | 34 11.4 | 27,720 | 49 0.9 365,172 35 12.3
TOT/AVE | 993,832 | 100 11.6 | 57,498 | 100 0.7 | 1,051,330 [ 100 12.3
—— — - —
1993
‘BOAT SHORE . COMBINED
ZONE TOTAL _ _ TOTAL | TOTAL t
. ANGLER | . NOo. | anGLER . ND. ANGLER | wo.
_ HOURS % |HRS/HA | HOURS | % | HRS/HA | mHours % | HRS/HA
1 351,315 29 | 11.2 7,898 | 22 0.3 399,212 | 31| 12.8
2 342,339 28 | 13.8 | 12,458 | 34 0.5 453,797 | 27| 14.2
3 529,562 43 | 17.7 | 15,772 | 44 0.5 545,335 | 42 | 1¢.a
TOT/AVE | 1,223,216 | 100 | 14.3 | 36,128 | 100 0.4 1,299,344 | 100 | 15.2
b4y




Table 27. Percent use by zone as measured in angler hours.

- ZONE 1  ZONE 2 |  ZONE 3
YEAR | (LOWER OAHE) | (MIDDLE OAHE) | (UPPER OAHE)
1993 31 27 42
1992 28 38 35
1991 27 38 35
1990 22 45 33
1986 26 34 40
1983 19 26 54
1982 27 30 43
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Figure 11. Fishing pressure, by month, on Lake Oahe, 1991-1993.
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respectively (Table 29). Anglers fishing Zone 2 contributed 47.0
percent of the total 1992 walleye harvest, dissimilar to most
years when the peak walleye harvest came from Zone 3. Walleye
harvest during 1993 followed a more typical pattern, with Zone 3
accounting for 48.7% followed by Zones 2 and 1 with 27.9 and 23.3
percent, respectively (Table 29).

Monthly length-frequencies, from angler caught walleye (Figure
13) reflect the impact of the April-June 35.6 cm, (14 inch)
minimum length limit. During May and June walleye under 35.6 cm
are illegal to keep and very few are harvested, while from July
through October fish under 35 cm were common in the walleye
harvest. Table 30 provides statistics on the percent of angling
parties that caught a limit of walleye. From this, it is evident
that an increasing proportion of anglers on Lake Oahe are being
limited in their walleye harvest by the daily creel limit. As
the walleye population on Lake Oahe continues to expand in both
abundance and through improved size structure, the daily creel
limit has become an important factor in the protection of the
fishery. Additional creel information for the coldwater salmon
fishery was collected in 1992 and 1993 (Appendix 5).

Harvest, Release and Catch Rates

Mean harvest rate (species, type of fishing, and zone combined)
for Lake Oahe, during 1992, was 0.246 fish/angler hour (Table
31). An overall catch rate for 1992 of 0.460 was estimated
(Table 32) by combining the harvest rate with the estimated
released rate of 0.214 fish/angler hour. The walleye harvest
rate, for the six month 1992 creel period, was 0.198
walleye/angler hour. The overall catch rate of 0.374 walleye per

angler hour was estimated (Table 33). This value exceeds the
rate of 0.30 fish angler hour that is considered to be indicative
of an excellent walleye fishery (Colby et al. 1979). Boat

anglers generally had higher harvest and catch rates for walleye
than shore anglers.

Both total fish harvest and catch rates declined slightly in
1993. The total 1993 fish harvest rate of 0.245 falls within the
range of past years (Table 24). With release rates factored in,
the total catch rate was 0.439 fish/angler hour. The overall
walleye harvest rate of 0.207 combined with the release rate of
0.111 equals a catch rate of 0.318 walleye/angler hour, still
indicative of a good fishery.

Total catch rate (Table 32) peaked in August during 1992 and in
September during 1993 at of 0.6 fish/angler hour. Harvest rate
peaked in August during both years. Walleye harvest rate and
catch rate peaked in August during both years (Table 33).

Angler Demographics and Economics

Twenty-two percent of the angler contacts on Lake Oahe during
1992 were non-residents while 24% were non-residents in 1993,
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Figure 13. Monthly length frequencies of angler caught walleye from Lake Oahe, 1993,
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Table 30. Percent of angling parties that harvested a limit of
walleye, at least three walleye/angler, at least two
walleye/angler, etc. from Lake Oahe.

1992
PARTY SUCCESS |
WALLEYE/ANGLER |  PERCENT
Limit (4) 17
3.0 - 3.9 9
2.0 - 2.9 12
1.0 - 1.9 20
0.1 - 0.9 18
0 24
1993
 PARTY swecess | |
WALLEYE/ANGLER |  PERCENT
Limit (4) 14
3.0 - 3.9 7
2.0 - 2.9 10
1.0 - 1.9 17
0.1 - 0.9 14
0 37
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Table 31. Harvest rate, release rate and catch rate, by species,
for anglers fishing Lake Oahe. (T=<0.001) (+/- 95%
confidence interval)

1992
|  HARVEST RATE _  _RELEASE RATE i CATCH RATE
SPECIES | (FISH/ANGLER HR.) | (FISH/ANGLER HR: | (FISH/ANGLER HR.)
Walleye 0.198 (0.013) 0.176 0.374
Sauger 0.001 (0.000) 0.001 0.002
Smallmouth Bass 0.007 (0.002) 0.008 0.015
Channel Catfish 0.017 (0.007) 0.005 0.022
White Bass 0.005 (0.001) 0.004 0.008
Northern Pike 0.002 (0.001) T 0.002
Chinook Salmon 0.006 (0.002 T 0.006
Other* 0.012 (0.002) 0.019 0.031
Species Combined 0.246 (0.015) 0.214 0.460
1993
. nmumsrrmmnﬂ? _ RELBASE RATE CATCH RATE
SPECIES ~ | (PISH/ANGLER HR.) | (FISH/ANGLER HR.) | (FISH/ANGLER HR.)
Walleye 0.207 (0.207) 0.111 0.318
Sauger 0.001 (0.0004) 0.0001 0.001
Smallmouth Bass 0.004 (0.001) 0.013 0.017
Channel Catfish 0.007 (0.003) 0.004 0.011
White Bass 0.007 (0.002) 0.015 0.020
Northern Pike 0.001 (0.0004) 0.001 0.002
Chinook Salmon 0.005 (0.001) 0.001 0.005
Other* 0.013 (0.003) 0.007 0.020
Species Combined 0.245 (0.013) 0.194 0.439

-

Other includes: freshwater drum, goldeye, largemouth bass,
common carp, rainbow trout, yellow perch, Scaphirhynchus spp.,
Lepomis spp., Ictiobus spp., and Poxomis spp.
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Table 32. Harvest rate, release rate and catch rate, for all
species, by month, for anglers fishing Lake Oahe.
(+/- 95% confidence interval)

1992
; |  nmarvesT mame |  RreEnEasE RaTE _'L“ cawc3 nATE.
MONTH | (FISH/ANGLER HR.) | (FISH/ANGLER HR.) | (FISH/ANGLER HR.)
May 0.141 (0.030) 0.182 0.323
June 0.238 (0.019) 0.307 0.545
July 0.251 (0.034) 0.189 0.440
August 0.380 (0.036) 0.222 0.602
September 0.263 (0.086) 0.243 0.506
October 0.399 (0.067) 0.124 0.523
Combined 0.246 (0.014) 0.214 0.460
1993
- “ HARVEST RATE | RELEASE RATE |  CATCH RATE
MONTH | (FISH/ANGLER HR.) | (FISH/ANGLER HR.) | (PISH/ANGLER HR.)
April 0.032 (0.025) 0.010 0.042
May 0.174 (0.024) 0.134 0.309
June 0.162 (0.025) 0.123 0.285
July 0.263 (0.024) 0.205 0.467
August 0.378 (0.028) 0.189 0.567
September 0.258 (0.041) 0.352 0.609
October 0.271 (0.043) 0.203 0.474
Combined 0.245 (0.013) 0.194 0.439
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Table 33. Harvest rate, release rate and catch rate of walleye
by month, zones combined, for anglers fishing Lake
Oahe. (+/- 95% confidence interval)
1992
e ——— = = —
o HARVEST RATE ~ RELEASE RATE ~ CATCH RATE

- ‘MONTH (FISH/ANGLER HR.) | (FISBH/ANGLER HR.) | (FISH/ANGLER HR.)
May 0.095 (0.023) 0.130 0.225
June 0.200 (0.019) 0.260 0.460
July 0.190 (0.022) 0.172 0.362
August 0.347 (0.036) 0.213 0.560
September 0.216 (0.075) 0.063 0.279
October 0.339 (0.064) 0.114 0.454
Combined 0'19§119'015) 0.176 . 0.374

1993

HARVEST RATE | RELEASE RATE |  CATCH RATE

MONTH | (FISH/ANGLER HR.) | (FISH/ANGLER HR.) | (PISH/ANGLER HR.)
April 0.009 (0.018) 0.008 0.017
May 0.132 (0.021) 0.072 0.204
June 0.128 (0.023) 0.083 0.211
July 0.228 (0.022) 0.108 0.336
August 0.352 (0.027) 0.126 0.478
September 0.202 (0.039) 0.197 0.399
October 0.219 (0.034) 0.108 0.325
Combined 0.207 (0.011) 0.111 0.318
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similar to values measured in the late 1980's (Riis 1989), but
still not as high as the early 1980’s when half of all Lake Oahe
anglers were non-residents (Riis 1985). Anglers from 18 states
were contacted in 1992 and 20 in 1993 (Table 34) with Minnesota,
Iowa, Nebraska and North Dakota accounting for a majority of the
non-resident contacts each year. Mean angler trip length (boat
and shore combined) on Lake Oahe was similar both years at 5.0
hours in 1992 and 5.5 hours in 1993 (Table 24). The average
angling party consisted of 2.5 individuals. Anglers traveling
over 100 miles (one-way) accounted for over 55% of all trips on
Lake Oahe during both 1992 and 1993 (Table 35).

The 1992 Lake Oahe fishery had an economic impact of 8.2 million
dollars to local economies, based on over 210,266 angling trips,
at an estimated expenditure of $39.00 per trip on South Dakota’s
Missouri River reservoirs (U.S. Dept. of Interior, Fish and
Wildlife Service, and U.S. Dept. of Commerce, Bureau of Census
1993). The 1993 estimate was 9.2 million dollars. The economic
value of Missouri River sport fishing cannot be over emphasized.
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Percent of angler contacts from non-resident anglers

Table 34. '
who fished Lake Oahe, South Dakota.
STATE ' 1992 PERCENT 1993 PERCENT

Towa 22.9 18.5
Minnesota 29.7 21.8
Nebraska 19.2 27.3
North Dakota 14.3 16.5
Wyoming 3.4 3.5
Wisconsin 2.6 3.1
Colorado 2.3 2.9
California 1.1 0.2
Ohio 0.8 0.4
Arizona 0.4 0.2
Florida 0.4 -

Illinois 0.4 0.9
Kansas 0.4 1.5
Louisianna 0.4 -

Michigan 0.4 0.9
Oklahoma 0.4 -

Texas 0.4 -

Virginia 0.4 -

Idaho 0.2
Missouri 0.7
Montana 0.4
Maryland 0.2
Ontario 0.2
Washington 0.2
Oregon 0.2
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Table 35. Distance anglers traveled one way to fish Lake
Oahe.

4

_(miles) |  PERCENT | = PERCENT
<25 16 21
25-50 12 10
51-100 16 14
101-200 24 17
200+ 32 38

& : DISTANCE | 1992 w1903
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CONCLUSIONS AND MANAGEMENT IMPLICATIONS

Creel survey results document the continued initial success of
the 1990 changes in walleye sport fishing regulations on the
upper three Missouri River reservoirs in South Dakota. On Lake
Francis Case, the regulations have functioned as an effective
management tool for restructuring the walleye population away
from conditions indicative of overharvest. On Lakes Sharpe and
Oahe, the regulation has maintained and enhanced these walleye
populations in spite of increasing fishing pressure. Catch rates
on all three reservoirs remain excellent.

During the 1992 creel survey periods an angler preference and
attitude survey (Stone et. al. 1993) was also conducted on the
reservoirs. Several questions in this survey were designed to
evaluate angler attitudes toward the 1990 regulation changes.
Results from this survey indicate, that at least in 1992, a
majority of anglers fishing these reservoirs were positive about
the effects these changes were having on the walleye populations
and their associated fishing activity. Survey responses showed
84% of the anglers felt the length limit regulation had improved
the quality of the walleye fishery and 90% indicated that reduced
daily creel had no effect on their enjoyment or enhanced their
fishing enjoyment. Seventy-seven percent of anglers surveyed
were satisfied with that days fishing trip.

Annual fish population surveys (Lott et al. 1994, in press)
indicate that walleye growth rates have remained good, and that
population indices continue to show improvements toward
management goals and objectives for these populations (SDGF&P,
unpublished data). Continued monitoring of the fish populations
through annual population surveys and the sport fishery through
routine creel and preference surveys will allow managers to work
towards maintaining healthy fish populations, while allowing for
maximum recreational benefits.

Overall, when evaluating the results of this survey in
combination with recent population survey (Lott et. al. 1994, in
press) and angler attitude and preference data (Stone et. al.
1993) it can be concluded that current management practices are
providing for most angler’s needs while maintaining healthy fish
populations.

62



RECOMMENDATIONS

Maintain current walleye harvest regulations.

Continue annual creel surveys on the Missouri River
reservoirs.

Investigate alternatives to estimating fishing pressure,
other than by an aerial survey.

Continue public relations/public education efforts to
encourage catch and release of species such as walleye and
smallmouth bass.

Continue angler education efforts to draw attention to
underutilized species such as channel catfish, white bass
and freshwater drum.

Evaluate the results of the Statewide Angler Use and
Preference survey as they pertain to management of the
Missouri River reservoir fisheries.

Continue lake access improvement and maintenance programs to
meet angling access demands. Special emphasis should be
placed on development of shore fishing access for elderly
and handicapped anglers.
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Appendix 1. A list of common and scientific names of fishes
mentioned in this report.

Common Name

Scientific Name

Common carp
Channel catfish
Chinook salmon
Flathead catfish
Freshwater drum
Largemouth bass
Northern pike
Sauger
Shortnose gar
Smallmouth bass
Walleye

White bass

White crappie

Cyprinus carpio ,
Ictalurus punctatus
Oncorhynchus tshawytscha
Pylodictis olivaris
Aplodinotus grunniens
Micropterus salmoides

Esox lucius

Stizostedion canadense
Lepisosteus platostomus
Micropterus dcolomieui
Stizostedion vitreum vitreum
Morone Chrysops

Pomoxis annularis
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Appendix 3. Access sites.

Lake Francig Case

Big Bend Dam
American Creek
Dude Ranch
Boyer Area
Elm Creek
Bjryanek Area
West Bridge
Platte Creek
North Wheeler

Lake Sharpe

Oahe Marina

Ft. Pierre
LaFramboise Causeway
Down’s Marina

Polo Field

Farm Island

Ft. George

Lake Oahe

West Shore
East Shore
Chantier Creek
Peoria Flats
Spring Creek
Cow Creek
Pike Haven
Little Bend
Minneconjou
Bush’s
Sutton Bay
Forest City
Bob’s

Pease Creek

White Swan

St. Francis Bay
North Point

Joe Day Bay
South Scalp Creee
South Wheeler
Whetstone Bay

DeGrey

Joe Creek
West Bend
North Bend
North Shore
Good Soldier

South Whitlock
East Whitlock
West Whitlock
Dodge Draw
Swan Creek
Walth Bay
Thomas Bay
Indian Creek
Indian Memorial
Shaw Creek
West Pollock

68



I9Yj0 ‘sseg' M ‘uUowies

TSJUoWo.)

I9Y30
9Td °N IM3TAIS3UI Jo swtl :9po) digz
Iabneg "UST4d 40N &
ysTtIied D TdO35 'L | peToARI] 90URISTI(]
sseqg ‘M syjbuar syjbuog T3X1eas - 1L
uoues :poseaTsy # poseaTsy # N X ‘peoJolduo) |:90UsSpIsay JO 23e3lSs
"To¥# 23deN# :so1oads | T :3do)# ssed WS T :3do) # sAsTTem SI0Us X0 3eog AJIed UT "ON
T S3UoWlo.)
I9(430 'sseg 'M ‘uowWles OIUSTJ NOA SXe jJeqgm
19430
9)Td °N :M3TAIO3UI JO =W :9pop drg
asbneg "UST4 JO0N L
UsTtIied D TdO3S L | :poTPARIL 90uUe3SI(
sseqg ‘M|~ syjbus syabuarg T3Xe3s 4
uowTtes :posesTay # posesaTay # N X ‘po3o[duWo) |:90USpIsSay JO 93e3S
"T9¥# 3dey# :setoads | T :ado)# ssed WS — :3do) # oAaTTeM SI0Ug 40 Je0g A3Xeq Ut - ON
=R ENT o))
A9U]0 ‘Sseg 'M ‘Uow[es ’‘sseq NS ‘Td'N "9ASTTEM ! .mpm JeqMm
434310
9)Td °N IM3TAIS3IUI JO awWT :9po) drig
Isbneg ‘USTAd 3ON" L
YsTIaed- D TdO3S L | :paTdABIL 90UR3STIJ
sseqg "M syjbusrg syjbusrg T3Xe3s 4
uowyes :posesTay # posearay # N A "PO3S[AUO) |:90USpPTISay JO ©3e31s
"Tou# aded# :sst1oeds | T :aded# sseg WS T :3de)y # oAsTTeM 91I0Us 10 3e0g A3Teg ut "ON
UOT3edOT Isyjesm dway x397eM
YI3T1D/a90TIF0 dooM 3o Aeg
Jo obeg a31eq

‘WXoJ MITAJSJUT I9TSuy '+ xTpuaddy

69



¥66T UOTJIEOTUNWWOD 986T

Teuosaad J3454S ’‘suoxxepy °9H 686T STTY STTY 9ouaIajay
s °c e e -———- -——— ———— 22Ts KAjxeg
SL°T (A ¥ 96°¢ 6e’¥ vt T8°0 (dtxa/'sqT) o3ex 3s2aIeRH
0e"0 ceE"0 ¥9°0 ST'T 8L°0 TE 0 (dtx3/yst3I) 9321 3ISDAIRH
L0°0 L0 0 €T°0 €2°0 ST 0 L0 0 (*Iy/yst3i) o3ex 1ssaieq
02Z’'9 L90'€ SeE= oLv'ze oLv’'se 62s’'e po31saaxey spunod Te3ol
LL'S 61° ¥ 00" ¥ Z8" € 8E" ¥ 09°¢2 (*sqT) 2Iybneo oz1s sbeisay
89°% 8L ¥ 06" % zo's 0Z°S 0% ¥ (*say) yabusT dray uesn
8LO'T ZEL e 605’8 8¥V ‘9 €L6 Jybneo uowres Jo JIaquny
LT9 9T Z90'TT ———- 600'LE TE€Z'EV EV9'ET POYSTJI Sanoy Jo IJaquny

€E66T Z66T ~ I66T 886T L86T 86T  ¥vax

ATIare

dO0Vd WYAd FHVYO/THHYD NOWIYS MOONIHD

"€66T UYbnoayl gg861 woxJ syep oyer] UT 90eJ We(q
syl uo AInp Jo yjuow Y3 I0J SOTISTILIS TO9ID uUOWTES jooutyo Jo uostaedwo)

*g XTpuaddy

70



Appendix 5 continued. Chinook salmon creel stastics for June
through August 1993 from the Dam face on Lake Oahe (G.
Marrone, SDGF&P Personal Communication, 1994).

CHINOOK SALMON CREEL/OAHE DAM FACE

1993 JUNE JULY .AﬂGUST_.
Number of hours fished 11,062 16,617 9,515
Number of salmon caught 985 1,078 715
Mean trip length (hrs.) 5.07 4.68 4.09
Average size caught (lbs.) 6.30 5.77 8.39
Total pounds harvested 6,206 6,220 5,999
Harvest rate (fish/hr.) 0.09 0.07 0.08
Harvest rate (fish/trip) 0.90 0.30 0.31
Harvest rate (lbs./trip) 5.70 1.75 2.60
Party size 2.5 2.5 2.2
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