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ABSTRACT

Despite continued deterioration and outright destruction of many streams
Missourians still have a notable and diverse stream resource. Nearly 9,900 miles
of permanent streams and 8,200 miles of intermittent streams with permanent
pools remain.

Positive stream management practices and activities in Missouri include
water quality surveillance and control, access site acquisistion and development,
stocking for put-and-take trout fishing, National Scenic Riverways designation,
commercial fishing on some larger rivers, and continuing research projects.

Three examples of application of research to stream resource problems are
discussed. The first is an evaluation of gigging for rough fishes. On Big Piney
River, it was shown that giggers had catch rates up to 22 times higher than hook
and-line anglers. The harvest by gig, expressed as pounds per acre, nearly
equalled the average annual harvest by anglers. This regulation allows a
substantial harvest of suckers which comprise most of the standing crop of
stream fish.

The second example is an evaluation of a 12-inch minimum length regulation
on black basses in Big Piney River. There was little change in estimated man
hours of fishing, after initiating the length limit, except for an increase in the last
2 years (1971 and 1972). The harvest of black basses declined from 2.9 to 2.5
pounds per acre during the IO-year study. However, the total fish harvest in
creased due to increased harvest of other centrarchids. The total number of
black bass caught, including those released, nearly doubled. Similar results are
evident in a 12-inch bass length study in progress on Huzzah Creek.

Because of the favorable results of these studies, including good angler accep
tance, sustained total harvest, high catch rates, and good black bass angling, a
statewide 12-inch minimum length limit on black bass in streams will be initiated
January I, 1974.

The last example is a measurement of the total recreational use of a stream.
This study was conducted on a small stream in northwest Missouri that was
threatened by channelization. Approximately 96,500 recreational trips, totaling
over 348,000 man-hours, occurred in a I-year period on a 57-mile section of this
stream. Fishing pressure alone was 420 hours per acre, severalfold greater than
the fishing pressure measured on other Missouri streams. Eleven types of hun
ting and eight non-consumptive recreational uses also were measured. Subse
quent to the study, a standoff occurred between the U. S. Army Corps of
Engineers and the Platte River Drainage District. In July, 1973, a Corps spokes
man said the project was "out of the question" because of its probable adverse
effects on Platte River.

INTRODUCTION

Missouri's stream resource includes approximately 9,865 miles of permanent
water and over 8,200 miles of intermittent streams (Funk, 1968). Several
programs and activities are employed in managing this large natural resource. In
addition to water quality surveillance and control, some basic programs and ac
tivities include acquisition and development of access sites, put-and-take trout
fishing, National Scenic Riverways designation on the Current and Jacks Fork
rivers, commercial fishing on the Missouri, Mississippi, and lower St. Francis
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nvers and several past and current stream research projects. The latter includes
studies of stocking; fish-for-fun regulation; length limits; population dynamics;
recreational use; habitat development, improvement and enhancement; fish dis
tribution, etc.

These management programs and activities were developed through the years
as attitudes, needs, and available information changed. Without exception,
early historians reported fish and wildlife in numbers almost unknown today
(Sauer, 1920). In this area to be known as Missouri, the drainage of the whole
midcontinent met in a profusion of streams that mingled their aquatic life
(Callison. 1953). In 1946. Charles Callison, at that time Editor of the Missouri
Conservationist, summarized the catch rates of a group of early day sportsmen
in an article entitled "How Good Were the Good Old Days" (Callison, 1946a). In
1888, this group organized the Carter County Fishing and Shooting Club.
Members kept a log of their catches for 51 years, or until 1941. Their records
reveal how good fishing really was (Tablel). From 1891 to 1900, an average
good day of fishing on the Current River yielded 13.5 fish, mostly small-mouth
bass and walleyes. From 1901 to 1910, the average dropped 45% to 7.3 fish per
man-day. By the period 1931-1940, success declined further to 2.3 fish per day.
This is a reduction of 83% in catch rate over a 50-year period. We should
remember that fishing pressure was increasing continually during those years. It
is interesting to read their fishing log and see how the "Sportsmen's Conscience"
was developing as the rate of harvest declined (Callison, 1946b). One club
member in 1928 noted "Float from Round Spring; 158 bass, one jack salmon; all
returned to river except those we ate. Hope all members will do likewise". Un
doubtedly, the attitude of such people was influencial in seeing that Missouri's
Fish and Game Department was taken out of politics in 1937.

Factors were at work at the turn of the century to cause the fish population to
decline abruptly. The virgin pine was stripped from the Carter County hills dur
ing the years 1890 to 1905. Removal of the timber was followed by other abuses.
The forests were burned annually in an attempt to control brush and improve
grazing. Over grazing and plowing resulted in erosion sending millions of tons of
gravel into the streams. The effects of that abuse upon the land are evident
today. Mr. Callison concluded his articles by saying "The good old days were
good all right, but it didn't take man long to spoil them". A similar pattern of
land abuse occurred over the entire Ozark region.

In north Missouri the largest streams were raped by extensive channelization
and watershed drainage practices. Locally organized drainage districts were
begun as early as 1924 on one stream I am familiar with, the Platte River. Stream
length was reduced as much as 50% by the removal of bends. Silt loads were in
creased as was runoff by the straight, narrow ditches. The result of man-made
stream degradation is similar in Missouri's southeastern delta region, the
"bootheel". The total loss of stream miles by channeling is almost unbe
lieveable. A few years ago we estimated that 1,300 miles of streams in north
and west central Missouri had been lost. More recent work indicates the losses
will be much higher (data collected and compiled for Missouri Department of
Conservation by Ott F. Fajen). For example, Thompson River in northwest
Missouri was originally 121.5 miles in length. It has been shortened to 66.5
miles, a complete loss of 45%, not to mention reduction in value of that re
maining.
tices, but has caused what is far worse, the inevitable loss of many intoto.
Channelization and construction of reservoirs have accomplished once and
forever what man's other less obvious habits may achieve over a much longer
period of time. A review of these limiting factors, subtle and otherwise, is given
by Funk (1970) in a Century of Fisheries in North America.
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APPLICAnONS OF RESEARCH TO
STREAM RESOURCE PROBLEMS

In addressing the theme of this session, I thought I could most easily discuss
Missouri's stream and river fishery resources in terms of my direct, personal ex
perience. I have been involved in stream related research and management in
Missouri all my professional life. Some of my observations about our problems
and their solutions may be applicable to your problems. All of us have
seen a oecline in stream resources and an increase in pressure on the remaining
stream resources. Many of us have seen the application of fisheries management
practices that preceded any valid research. We can recall restrictions in the catch
of stream species, and attempts to increase the numbers of fish by stocking.

Today I wish to discuss with you three areas of research in which 1have been
involved. These examples will give you an insight into the way we are attacking
current stream problems. These research projects involved gigging, bass harvest
restrictions, and recreational use surveys.

Gigging
In order for you to understand my first example, that of gigging, I must give

you some background pertaining to that particular activity. Numerous
evaluations of the carrying capacities of Ozark streams have been made in Mis
souri. Very recent studies have shown that redhorse sucker species frequently
make up 50% or more of the total standing crop of fishes (Russell 1970; Fajen,
1972). In spite of their abundance, few are caught by hook and line.

Gigging, fishing by means of a spear, is the traditional method used in the
Ozarks to capture redhorse suckers. Gigging is controversial because some game
fish are illegally taken.

Our gigging season extends from October I to December 31 and from 12 noon
until 12 midnight. During each 92-day gigging season, a total of 44 dark-of-the
moon nights may be suitable for gigging, depending upon a number of en
vironmental factors such as turbidity and wind. The water surface must be calm
for proper visibility. The water must also be ice-free. The regulation sets a liberal
creel limit of 25 pounds plus I fish as the daily catch per gigger.

In the period 195 I to 1962, I was evaluating several management techniques
on Niangua River, a north flowing Ozark stream. Since census personnel were
available during the relatively slow hook-and-line fishing period in the fall, we
decided to collect some information on the gigging fishery. Boat counts were
derived by counting the number of above-water lights from the tops of high
bluffs. Parties were later censused at take-out sites and gigging data obtained. In
4 years (1959-1962) on Niangua River, we found very few parties with game fish
(Fleener, 1963).

In 1963, a gigging census was begun on a 45-mile section (455 acres) of Big
Piney River, from Dogs Bluff to Ross Bridge (Figure I). The census was con
ducted annually through 1972. Fishing pressure, expressed as hours per acre,
ranged from 0.7 to 3.3 in the 92-day season (Table 2)(Fleener, 1973a). However,
catch-rates. expressed as fish per hour, ranged from 4.34 to 11.08. In the same
period, the catch-rates by angling ranged from 0.47 to 0.67 per hour. In other
words, catch rates by giggers were up to 22 times as high as those of anglers.

The harvest of suckers by giggers, expressed as pounds per acre, ranged from
5.4 in 1966 to 39.3 in 1969, with a mean of 13.9 pounds per acre for the lO-year
period. During those years, the harvest by anglers ranged from 10.3 to 26.3
pounds per acre. The mean for those years was 14.8 pounds per acre. Redhorse
suckers comprised more than 99% of the harvest most years and the rest were
carp and drum. Thus, gigging as regulated in Missouri, provides a means to
utilize several abundant species which are not readily taken by hook-and-line
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methods. There is little sport fishing in late fall and early winter so there is little if
any conflict with other anglers. Despite the relatively low number of giggers,
there is a fish harvest l:Ompatible with the standmg crops of these species in
Ozark streams (Fleener, 1970).

Black bass harvest restriction
My second example of research is a recently completed evaluation of a special

regulation on an Ozark stream. Fishing pressure on most Ozark streams
averages about 50 hours per acre annually. The highest pressures we have
measured are from two small streams, Huzzah and Courtois creeks, about 80
miles southwest of 5t. Louis. Pressures averaged 167 and 147 hours per acre,
respectively, for the period 1959 through 1968 (Fleener, 1972). Intense angling
pressure has been exerted on smallmouth bass. This resulted in a decrease in the
average length of bass in the creel. Additionally, in 1963, a study was begun on
Big Piney River. A creel census was conducted on a 45-mile length of this stream
from March 15 to November 30. During the years 1963 through 1966, bass less
than 12 inches in total length comprised from 47 to 61% of the catch. Fishing
pressure during this period ranged from 52 to 68 hours per acre, annually (Table
3).

These studies led us to believe that we could better manage these streams for
better bass fishing. A review of management techniques and their probable
effectiveness prompted a st udy of a 12-inch minimum length limit on black bass.
Changes caused by the 12-inch length limit were observed from 1967 to 1972.
These bass harvest restriction studies were initiated on Big Piney River and
Huzzah Creek.

The creel census methods described by Fleener, 1973b, gave good statistical
precision. The standard error of the mean for the annual fishing pressure ranged
from 4.1 to 6.5% in the period 1963 to 1972 (Table 4). At the 95% level of con
fidence, the annual fishing pressure lies within the range of twice the standard
error. For example, the 1963 estimate of intensity is 31,165 hours -: 2,948, or an
estimated pressure ranging from 28,217 to 34,113 hours.

Prior to the length limit or from 1963 to 1966, the estimated man-hours of
fishing ranged from 24,000 to 31,000 (average 28,000). With the 12-inch
minimum length limit in effect, the estimated man-hours of fishing ranged from
24,000 in 1968 to 40,000 in 1972, and averaged 31,000. Obviously, the Big Piney
River is still a popular fishing stream.

Prior to the length limit, the estimated total harvest ranged from 14,000 fish in
1965 to 19,000 in 1963 and averaged 16,000 fish. With the bass length limit, the
estimated creel ranged from 14,000 fish in 1967 to 27,000 in 1972 and averaged
18,000. These figures do not include bass under 12 inches in length which were
caught and released. The increase in numbers of fish cree led was largely due to
the increased harvest of rock bass, particularly in 1972.

Prior to the length limit, the estimated harvest in pounds per acre per year
ranged from 10.3 in 1965 to 13.6 in 1963 and averaged II.7 (Table 5). With the
length limit, the yield ranged from 12.1 pounds per acre in 1967 to 26.3 in 1972
and averaged 16.8. This increased yield was almost entirely due to the increased
catch of rock bass during the latter 6 years. The average harvest of smallmouth
bass was 2.9 pounds per acre prior to the length limit, and 2.5 pounds with the
length limit in effect.

Did this regulation provide better bass fishing? Prior to 1967, the estimated
legal creel of bass ranged from 1,400 in 1964 to 2,300 in 1963 (Table 6). Follow
ing the regulation change, the legal creel of bass, 12 inches and longer, ranged
from 600 in 1967 to 1,300 in 1972. Catch-rates of bass per 100 angler hours
ranged from 5 to 7 and averaged 6 in the years prior to the new regulation.
With the 12-inch length limit the combined bass catch, those creeled plus those
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released, ranged from 2,200 in 1971 to nearly 4,500 in 1969, Bass catch-rates
with the 12-inch limit ranged from 4 to 17 and averaged 10 per 100 angler
hours. Thus nearly twice as much bass angling was realized as a result of the
length limit.

The effects of the 12-inch limit were not limited to the black bass fishery. Prior
to 1967, the average weight of creeled rock bass ranged from 4.2 ounces in 1964
to 4.8 in 1963. With the 12-inch length limit on bass the average weight of rock
bass ranged from 6.0 ounces in 1967 to 7.8 ounces in 1972 (Table 7). This oc
curred in spite of the increase in estimated numbers of rock bass creeled with the
12-inch length limit on black bass. The average weights of creeled green sunfish
and longear sunfish also increased with the 12-inch length limit in effect.

A 12-inch length limit is in effect on Huzzah Creek and although the study has
not been completed, the preliminary results are very similar to those 0 btained on
Big Piney River (Fleener, 1973c).

Because of the favorable results of these studies, including good angler accep
tance, sustained total harvest of fish, high catch-rates, and good bass angling,
the 12-inch minimum length limit met the requirement as a beneficial regulation.
We recommended that a 12-inch minimum length limit be imposed statewide on
streams. This regulation was passed August 15, 1973 and will be in effect as of
January I, 1974.

Recreation use surveys
My third example of Missouri stream research is recreational use surveys

which give stream managers and water resource planners a much better basis for
decision making than was possible in the past. Our first use study was designed to
determine the various recreational activities on Platte River in northwest Mis
souri (Fleener, 1971). The upper 73 miles of Platte River were channelized, dur
ing the period 1924-1928. The lower portion (from Agency to the confluence
with the Missouri River, 57 miles) is not channelized but a project authorized in
1965 calls for 41.2 miles of channel realignment and enlargement from the
mouth upstream to the vicinity of Agency (Figure 2). The use survey was done
on the natural part of this stream.

In the past, conservation agencies have been unable to prevent this type of
damage or even to obtain mitigation for the losses. The Environmental Policy
Act of 1969 has focused attention which may change this and make it possible to
prevent channelization of streams or to obtain suitable mitigation.

To measure all recreational activities in the Platte River Study Area, a
probability sampling technique was proposed by Dr. Don Hayne, Institute of
Statistics, Raleigh, North Carolina. This method yields statistically reliable es
timates and confidence limits can be determined. Thirteen 2-week periods were
sampled and results were exp~nded to estimate annual use. Twelve principal
access sites were selected for sampling. Most of these were sites where traffic
could be stopped effectively, and use data obtained by a trained clerk.

The proposed drainage district included 15,361 acres, but the study area was
much smaller. It contained 57 miles of stream (602.5 acres) and 1,390 acres of ad
jacent river valley.

General recreational use of the Platte River Valley was very heavy. An es
timated 96,500 trips, totaling over 348,000 hours, occurred in a I-year period,
August 31,1970 to August 29,1971 (Table 8). This is a conservative estimate
because some access to the river was through private land, and the full width of
the drainage district was not sampled.

Pole and line and set line fishing accounted for 49,500 trips, or 51% of all
recreational trips. An estimated 36,000 fish were harvested, of which 19,500 were
channel catfish and flathead catfish (Table 9). Fishing pressure was estimated to
be 420 hours per acre. This is at least 10 times the estimated angling pressure on
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Current River, a renowned Ozark stream, from 1959 to 1970 (Fleener, 1973d).
Eleven types ofhunting activities accounted for an estimated 10,580 trips. The

estimated harvest of selected species ranged from 31 deer to 9, 100 quail. Hunters
accounted for II and 9% of the total trips and hours, respectively.

Eight other activities accounted for 36,500 trips. Sightseeing accounted for
21,800 trips, picnicking 6,500, and camping 2,100. Other uses included nature
study, boating, target shooting, and gathering berries, nuts, mushrooms, and
other products. This category of miscellaneous users made up 38% of the total
trips. It is apparent that the ever increasing demand for general recreation as
sociated with natural settings should be the concern of resource agencies.

This study demonstrated that Platte River was heavily used by recreationists.
Undoubtedly, most of the use was due to the river's proximity to Kansas City
and St. Joseph, Missouri.

Following this study, a standoff occurred between the U. S. Army Corps of
Engineers and the Platte River Drainage District. In JUly, 1973 Dean Schuster,
Chief of the local protection section of the Corps of Engineers said the project
was "out of the question" because the Missouri Department of Conservation
found that channelization "would cause irreparable damage to outdoor
recreation" along the Platte River.

Similar studies will be conducted in the future. A study of recreational use on
Pool 21 , Mississippi River was begun September I, 1973. This study is a fine ex
ample of cooperation between the Illinois Department of Conservation; Mark
Twain Refuge, Bureau of Sport Fisheries and Wildlife; the Upper Mississippi
River Conservation Committee together with three of its technical sections;
Rock Island District, Corps of Engineers; and the Missouri Department of
Conservation. This l2-month study will provide information on the present use
of t)J.e resource. Base line data for many forms of recreation are not available at
the present time.

The completion of the pilot survey will provide information for designing
studies of broader scope. Improved techniques have been incorporated in the
study on Pool 21 so that use estimates will be reliable at the 95% level of
probability instead of the 67% level used in previous studies. In future studies we
are considering sampling only selected periods of heavy use to determine
changes in use patterns.

We believe the information provided by the surveys will be helpful to states
that choose to conduct similar studies. We have assisted the St. Paul District,
Corps of Engineers in designing use surveys for pools of the Mississippi River in
their district. We believe that recreational use surveys will be invaluable to
planners by providing accurate information that was heretofore unavailable.

These three examples of my work are a cross section of our stream related
research. Current stream investigations in Missouri are being conducted by a
staff of eight research biologists, and additional work on streams is part of
the responsibility of eight fisheries management biologists. This group of
dedicated people is involved in 40 to 50 investigations annually. The know
ledge they gain will continue to be the basis for our stream management.

What does it all mean? Where are we today? Where will we be tomorrow? In
Missouri we have seen an alarming decline in our stream fishery harvest over a
period from 1890 to about 1940. More alarming than the decrease in good fish
ing has been the total loss of 1,300 miles of stream for any fish production, let
alone harvest. By the way, this trend is not completely stopped or turned around
yet. We still have dams being built and streams being channelized.

One of the most 0 bvious influences on management of any aquatic or terres
trial resource today is change. Change in attitudes, change in type of gear used,
and a myriad of other changes, some yet to be defined or uncovered, dictate that
we continually monitor our resources. The very best management must be based
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on good sound information, Research will provide this information if we ask the
right questions while planning future investigations.

Currently, we are regulating our stream fishery resources primarily through
black bass harvest control. We are doing this with creel and possession limits,
closed seasons and a.minimum l2-inch length limit. Additionally, on certain
streams we allow a gigging harvest of otherwise underutilized fishes.

What is the future for stream resources? One use that is rapidly becoming
more popular is floating. On Current River, one of our more renowned float
type streams, canoeing use is increasing. During the Saturdays in the July 1
September 2, 1972 period, an average of 498 canoes were counted in the IO-mile
section from Akers Ferry to Pulltite Spring (data from telephone conversation
with Dr. Leo Marnell, Biologist, National Park Service, Van Buren, Missouri).
Some day we may have to limit the number of canoeists using a stream per day.
Other restrictive measures may have to be implemented on many uses that are
currently uncontrolled. Future direction will be guided and shaped by people's
attitudes, resource condition, and the amount and quality of information we
have as resource managers to do our job.
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Table I. Current River fishing calculated by decades, from records of the
Carter County Fishing and Shooting Club (Callison, 1946).

Number Total Total Average catch
Year of man- catch per man-day

entries days

1889-1890 5 II 157 14.2
1891-1900 56 343 4,664 13.5
1901-1910 73 928 6,818 7.3
1911-1920 48 713 6,388 8.8
1921-1930 38 473 2,820 5.9
1931-1940 8 73 170 2.3
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Table 4. Total angling pressure in hours fished, standard error of the total
(St), and error at the 95% confidence level by percent, Big Piney
River, 1963 to 1972.

Year

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

Hours

31,165
29,881
23,710
28,572
25,737
24,201
29,610
30,187
30,584
40,097

Standard error of
the total

1,474
1,325
1,169
1,423
1,248
1,580
1,566
1,656
1,900
1,661

367

Percent

4.7
4.4
4.9
5.0
4.8
6.5
5.3
5.5
5.5
4.1
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