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Departnent of Biology May 23, 1974

Mr. Larry FPeterman
Fisheries Biologist

State of Montana

Dept. of Fish & Game

Box 430

Miles City, Montana 59301

Dear Mr. Peterman:

In response to your phone call of several weeks ago, 1
am enclosing the following 1tems which either directly or
indirectly contaln information on the shovelnose sturgeon.

1) A copy of a thesis by Tim Modde on the electivity of
food 1tem by the shovelnose sturgeon

2) A copy of a final report to the Water Resources
Institute containing short summaries of some of our
Missourl River work. A few of these studies pertain
to the shovelnose sturgeon.

32) Twe papers published in the So. Dak. Acad. of 3cience
on aufwuchs, benthos and drift organisms (appended
to Water Resources final report).

b)Y A copy of a final report we did for the Corps of
Engineers on fish distribution in 312 miles of the
Missouri River.

5) A thesis copy of Cal Groen's Creel Census survey of
the Missouri River sports fishery.

We have done additional work on the shovelnose including
rather good data on fecundity and reproduction and an
unsuccegsful {or rather unreliable) attempt to age sturgeon.
This information is contained in two theses, one of which 1s
not vet completed.

T hope this information will be helpful to you and best
of luck with your ambitious project.

Sincerely yours,

,,{'
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Fames C. Schmulbach
Profescsor

JC8/mb

THE UNIVERSITY OF SOUTH DAKOTA - VERMILLION, SOUTH DAKGTA - 57069
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Hoffman and Dr. Donald Dunlap for reviewing the manuscrivi.

Assistance rendered by many contemporary gradus
was appreciated but special thanks are due T¢ Bruce Mocre and
Don Lewis.

This project was administersd through the Center for

Environmental Studies at the University of South Dakota Trom

fingnclal assistance provided by the U. 3. Army Corps of
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Supface water is a finite renewable resource on which

man has placed many demands. In the U.35., priorital use of

bt

surface water has been extended primarily tc agriculture,
industry, municipalities, navigational interests, power

producers, etc.. However, in recent years the recreational
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use of surface water has recelived considerabl

=

An expanding population coupled with increazed lelsure tinme
for many has placed a recreational burden on surface waters,
particularly those near population centers. It has been

predicted that outdoor recreatlonal activity in the U.
will become four times greater in the year 2000 than 1t was
in 1960 (Bur. Outdoor Rec., 1968). Recreational users of
surface waters will demand that thelr interests be given
strong consideration in future plans for the management and
operation of this resource.

Tn the U. 8. the passage of the Multiple Use-Sustained
eld Aet of 1960 instituted the multiple use concept on

r': 3 =

natural resources controlled and managed by federal agencle

Fal

Surface water 1is one of the resources considered under this

'

concept. In some situations multiple water usage is possible.

inevitable that conflicts will arise since the

¥

However, it is
same resource cannot always be utilized in the same place at
‘he same time in two or more different ways. Future use of
surface water must take into account all possible uses of

the water including those having intangible as well as

tanglible values (Canfield, 1967). However, in order to make
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uses of the rescurce, Including

Since fisghing is an important

billion to flsh and hunt (Bur. Spert Fish. and Wildlife,
1970). Despite urbanization, pollution, and channelization
of our water courses, abcut cone third of the population
participated in one or more of these sports. Approximately
29,363,000 fresh-water fishermen spent $3,734,178,000
{$6.30 per fisherman per day) cn 592,404,000 recreational
The Missourli River, particularly the middle porticn,
affords some outstanding recreztiocnal opportunlities lor
guality! recreational experiences. The "Big Muddy®, which

is a colleoguial name for the Milsscurl River, originates atv
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orks, Montana, at the confluence of the Jelferson,
Madison and Csllatin Rivers. It flows southeasterly 2,464
miles {3,942 km) to i1ts confluence with the Mississippl
River above 3t. Louis, Missouri. It drains an srea of
29,000 square miles (1,354,240 ¥me) including 9,700 square
miles (24,830 km?) in Canada. The middle portion of the

ver contains six large main-stem reservolrs which exhibit

e

IS

4]

a2 combined shoreline of almost 5,000 miles (9,600 km) which
is more than the total continental shoreline of the Atlantic
Gulf, and Pacific Oceans bordering on the contiguous 48 stat

{Bur. Outdoor Rec., 1568}.
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over 50% of the upper 1500 miles (2,400 km) of the
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Towa, to its confluence with the Mississippl RHiver, the

¥Missouri has been channelized. Below the last main-slem
impoundment {Lewis and Clark Reservolr J near Yankton, Soutlh

Dakota, the river is unchannelized to Ponca, Nebraska, a
distance of approximately 52 miles (83 km).

The unchannelized portion of the river is characterized
by a meandering main channel, many subsidiary channels.
{chutes), sand bars, islands, changing shorelines, and
varisble current velocities. The bottom substrate consists

predominately of fine sand (Volesky, 1969). Backwater marshes
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and shallow chutes are common in this porticon
The river width averages 2,363 feet (720.7 meters) and hag a
mean depth of 6 fest (2 meters) with the maximum depth rarely
exceeding 20 feet (6.1 meters) Morris et al., 19683,

The channelized portion of the river lacks the numerous
chutes and backwater marshes. Channel improvement structures
such as pile and rock wing dams, revetments, etc. utilize
the force of the water to scour a narrow deep channel and to

1t. The depth of the river

iy

111 the backwater chutes with

[

near the pile dikes ranges from to 28 feet (3-8.5 meters)

1
while the average width of the channelized river is about
789 feet {(240.3 meters). The surface area of a linear mile

of the channelized river is approximately £€7% less than the

-y

surface area of an egual distance of the unchannellzed river



{Morris et al., 1968). The bottom substrate consists pri-
marily of sand and s11t and frequently contains much organic

In the past the water in the river was managed princi-

st

pally to accomplish flood control, commercial navigatlon, and
the production of hydro-electric power. Little conslic
or research has been done on the recreational usage and in
particular the sport fishery of this area.

Since 1ittle is known about the recreational usage and
potential of the Missouri River a survey of the sport flisher;

in a 312 mile portion of the Missouri River was concucted
9

iy
3
o
=
T
o
].,.m}
Lt
‘..4_‘_!
e
},_‘_t

hoth unchannelized and channelized river.
The main objiective of the overall study was to sample
the recreational usage and value of this portion of the

Missouri River. Specifically the creel census was designed

to determine these parameters of the recreational usage:
1} Estimate The recreational angling pressure
23 Determine the characteristics of the Tishery

-

) Determine the characteristics of the angling public

il

72 te June 30, 1973. The study ares encompassed
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The study area encompassed 312 miles {499 km

Missouri River between Gaving Point Dam near Yankton, South

used in establishing the boundaries of the sectlions but the
most important were: 1) distance a boat could travel in a

6-8 hour sampling period, ¢) access to the river inciuding

adequate boat launching faclilities, and 3) easily recognized
voundary markers such as bridges since many [ishermen would

ve counted from the alir. The four sections eventuaily
established were as follows:
Section I Gavins Point Dam to Siocux City, Iowa

2
river miles (r.m.) 810-733, a distance
of 77 miles (123 km.)

o

Section IT Sioux City to Blair, Nebraska, {(r.m.)

733-648, a distance of £5 miles (138 km.)
Section 111 Blair to Nebraska City, Nebraska,
(r.m.) G6LiB-%62, a distance of 86 miles
(138 km.)
Section IV Nebraska City to Rulo, Nebraska {(r.m.;
562-498, a distance of 64 miles (102 km.)

Each sectlon was then divided into subsections In order
to obtain more precise statistics on fishling pressure and

cateh distributicon. The divisions were:

Section I-1 Ggvins FPoint Dam fto the Yankton Bridge
r.m. 810-806, a distance of 4 miles
(6.4 ¥m.)

Section I-2 Yankton Bridge t Park, 5. D
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r.m. (54

{34 km. )

Sioux City to the Scc Terminal r.m.
733-728, a distance of 5 miles (8 km.)

Sco Terminal to Decatur, Nebr. r.m
728-6G91, a distance of 37 mil

Decatur to the Little 3ioux River

r.m. 691-669, a distance of 22 miles

(35 km.)

Little Sioux River to Blair, Nebr. r.m.
6E6EG- 6L8 a distance of 21 mlles {34 ¥m.)
Blair to Dodge Park, Omaha, Nebr.

r.m. 6U8-627, a distance of 21 miles

34 ¥m. )

Dodge Park to I-490 Bridge, Omaha, Nebr.
r.m. 627-616, & distance of 11 miles

{18 ¥m.)

T-460 Bridge to Bellevue, Nebr.

r.m. 616~601, a distance of 15 miles
(24 km.)

Bellevue to Platismouth, Neabr.

r.m. 601~590, a distance of 11 miles
(18 xm.)

Plattsmouth to Nebraska City,

r.m. 590-562, a distance of 28 miles
(45 km.)

Nebraska City to Brownville, Nebr.
r.m. 562-535, a distance of 27 miles
(473 km.)

Brownville to RBulo, Nebr,

r.m. 535498, a distance of 37 milles

{59 km.)
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iefined. Many of fthese terms are unigue to creel census

Sample creel survey - A sample creel survey iz & partial

census in which samples

are used to cbtaln estimates of angling data.

sample 1s obtained.

Tncompleted and completed fishing contacts - Incompleted

contacts are those made while the angler 1s still actively
engaged in fishing. Completed contacts are those obtained

after the angler's trip is completed.

Man-hour of pressure - One man~hour of pressure 1is
defined as one fisherman actively engaged in angling for one

3
O

-

hour. This unit of effort is called a fisherman-hou

3 £ 8 1 o = e | = e L) p = +
a measure of fishing success and 1s the ratic of catch
&

- - = z o . 7 Y s . oy e 2
{numbers of units or weight) %o effort (hours). This ratioc
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is obtained by dividing the total number or welght of Fish
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total number I hours is
P 1 T8 o PR — 3 7 3 -
ner flsherman-hour. The catch rate incliudes

Harvest rate {harvest rate per unit ¢

rate is the number of {ish which were caught and

£ s

o

(kept). This ratio is obtalned by dividing the number or
weight of fisgh creeled by the total number of fisherman-hours

Fishing party - A fishing party is defined a2s one or mo

g
anglers who are fishing together and who have usually come T

ne river in the same vehicle. Only one member of the party

angling technigue employed by the angler. In this study the

Still fishermen were those who Tished with a heavily welghted

1ine and the bailt was not moved. These fishermen depend on

the movenent of the fish to locate the balt. Cast and retrieve

anglers move thelir balts and lures continualily.
r

Type of fishing ~ This claggiflication re

location where the angling technigue was employed. The Two
53 tvoes 3 thia etudv weres boat and shore Tigsherme
mzin types in this study were beatl and sncre llshermen.
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points. Communication between the TWo takers was
aided by two-way low-band FM radiocs. Rinoculars (T%50) were

melpful

the boat census
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taker at the other end of the secticn.
msde 2 progressive count of the anglers and interviewed
£ishermen in remote areas. Each of the four sections

zampled 20 times during the year for a total of §0 angler

Tn addition to the boat counts, 18 aerial counts were

also conducted during the year. Each aserlal count o

on two cccasions thunderstorms forces the pilot to abandon
counting a pertion of the river. Almost all

were on the same day the boat census taker was counting
fishermen on one of the four sections of the river. This was
done to establish the reliabillty of using aerlal counts in
the sample creel survey.

N

During the winter counting by boa
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25 angler counts were made by 4 C8NsUs
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noas boalers, swimmers,

ete, were also counted bhut the counts were not used in

i«

!
/

estimating the charscteristics of the Tishery.

o
{

Ls previously menticned the study area was divided into
four sections which varied from 64 to BL miles in length.
Fach section couldbe traversed by the census taker in a 16
foot creel census boat fitted with a 45 horsepower motor in
5 tc 8 hours. The time necessary to travel each section

fishing day.

LR 5N
:

I3

sign of the sample creel census was patterned

[N
[

e

e
o

after the Latin Sguare Design of cther sample creel surveys.

However, Schmulbach (1959) and Robson {19607 noted that ths

b

weekend davs and holidays received much heavier fishing
pressure than weekdays. Therefore, a modiffisd latin square
was used to insure that weekend days were sampled mors

heavily than weekdays. By doing this,

the accuracy of the fishing pressure estimates. The speclal
characteristics of each season schedule are discussed in the
following parvagraphs (Table 1, fext, ana Tables I-4, Appendix).
Summer 1972 (July 1, 1972 to August 31, 1G72)

] H = i Kl G 3 -
Angler counts were made on 40 dates within Tthis period.
The dates were selected to insure that counts and interviews
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were conducted on three weekdays and two weekend days per

waek. GToWa by bo: LT an b ¢ T
oo ons B T o T e Sy ar T T T T T
less Lhan once per weex. Each angler day ol 1+ hours wWan

divided intc two periods, a morning perled Irom 0600 to

1300 hours and an afternocon period fron 1300 to 2000 nours.
et

Each period was sampled an equal number of times. Fach

end days were sampled elight ftimes each and the Fourth of July
holiday was considered as a weekend day even though it cccured

during the week. Aerial counts were made ol the fishermen

h
[
5

Sl
£t
S

in the entire study area on 14 (7 weekdays and 7 weekend

of the 40 sampling dates. Angler counts by the boat census
taker were made on 40 dates, with 10 counts besing made in

sgceh of the four sections.,
Fsll 1972 {September 1, 1972 to October 31, 1572)

5

o

11
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Err.»

zler counts were made on 18 dates ine
flights. Each fishing day was consldered to be 10 hours long
snd no attempt was made to divide the day iInto morning and

aiternoon periods Weekdays were sampled on Mondays, Wednescays,

nd Fridays. Ten weekdays and eight weekend days were sampled

44

in the fall. Weekend days sampled included four Saturdays

fa + ] 3 ey T ] de e ~ + K 5
snd three Sundays. FBach of the sections except sectlon four

b 3 . -4 = 1 y = - i g
were sampied five times. Sectlion ur was sampled Tthree Tinmes

necause of its 1light fishing pressure. More sampling of this
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Winter 197274 |
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Angler counts

the winter because

4

majority of the sampling tock place in Section I. However
8

some spot checks were made in Sectlions IT and ITI. All of

checks of the winter fishery occurred on 16 weekdays and §

weekend davs. During the winter an intensive sample creel
& =

68
-

rvey was conducted by Nebraskas and South Dakota [isherles

piclogists on the anglers and paddlefish snaggers at Gavins
Point Dam. Some of these data are included with the winter
results.
Spring 1973 (May 1., 1973 to June 30, 1973)

Angler counts were made on 22 dates. Section I, I, and

TT1I were sampled six times while Section IV was sampled four
times. FEach angler day was considered to be 14 hours long but
nc attempt was made to divide the day Into sampling periods.
Sample creel surveys during the other seasons demongtrated
that anglers fished more often in the late afterncon and

ince the angling day was not divided into morning

i

evening.
and afternoon-evening periods
more freguently in the late afterncon and evening. To mini-
mirze hourly pressure variations o
progressive boat counts were Initiated at difl

the day and different starting poinis
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By - [ T T n s -2 .
that there was 1L1TU.@e ADril ang.ing

Angling statistics were secured through personal 1nter—

rence the total catceh and harvest, species composition
catch, etc. were based primarily on Incompleted trips.

average time fished was 4.7 hours. An attempt was made

contact as many anglers as possible durdng the sampling
Due to the lack of public access to the river, locabting

interviewing fishermen by auto was extremely difficult.
neavily fished days, however, the autc census taker was

to get interviews at the heavily utllized public access

3

such as Gavins Point Dam and

ct
w}i

e Sicux Citv river front

isplay thelr catches wh

Q
i

A1l anglers were asked t

[
e
[

Eal

the total length of each fish was measured to the neare

inch by the census taker. Other interview informaticn
included: (1) starting and estimated Tinishing time of
fishing trip:; (2) species compositlion of The catchs (3}
number and species of fish returned; (4) specles sought

o

iews with the anglers. Persoconal interviews were conducted
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(7) number of anglers in the party; (8) distance traveled ©
the interview location and the residence of the anglers;
(9) age, sex, and occupation of the anglers; (10) monetary

vaiue of gear and The cost per
guestions on recreatlional attitudes and desires; {12} numbe
of fish hocked and lest, and; (13) number of fishing trips

the river per year. Copies of the questionalres used are

included in Tables 5, & of the Appendix.
Reliabillity of Data from Incempliefed-Fishing Contacts

Completed~fishing interviews have been successfully us

ishery statistics on numerous cccasions, and

access points and the manpower 1s limited. Since the 312

mile-Missouri River study area was large and nhad many puoli
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The specles of i

Gavins Point

“ioh Caught by

TABLE 2

Dawm and
to

n‘vxmg? 3

F Qagﬁi 53:-

ranks
June §&3 1973

curi Hiver Delween

Err; aaly ig 1972

q ﬁ

Family Common nams Genus  Species
Agipenseridas shovelnose sturgeon  Scaphirbynchus platarynonu
Polyodontidas paddiefish Polyedon spathuls {(Walbaum)
Lepisosteldas shortnose gar leniscosteus platostomus

Rafinesque
Lepisosteidae longnose gar Levisogteus osseus (lLinnasus)

. : = - A
Clupeidas rizzard shad Dorosoms cevedianun (Lesusur)
Clupeidae skipiack herring Alosa chrysschloris {Rafinesgue)
Hiodontidase goldaye Hicdon mloscides (Rafinesque)
EZzocidae northern pike Dsox lucius  Lennasus
Cyprinidae CEID Cyprinus czroico  Linneaus

Catostomidas
Catostomidae
Catostomidas
Catostomidas

Catostomidas

ITetaluridae

Ictaluridae

Parcich thyidae

blue sucker
largemouth buffalo
smallmouth buffalo
river carpsucker

shorthead red horse

channel catfish
flathesnd catfish
black bullhead
stonecat

white bDass

Cyclentus slongatus (Lesuer)

letio

Tetiobus bubalus {(Rafinesgue)

Carpiodes carpio (Rafinesque)

Moxostoms macrolepidotunm
£
Lesueur)

Tctalurus punciatus {(Hafinesgue!

Pviodictis

¥

bus cyprinellus (Valenciennes)



TABLE 2 {Lomt.}

Lentrarchidae
Lentrarchidae
Centrarchidae
Centrarchidas
Centrarchidas
Percidas
Parcidase
Percidas
Sciasnidae

Gadidas

fargemouth bass
white crapple
black crapoie
bluegill

greasn sunfish
walieye

sauger

yellow parch
freshwater drum

burbot

[AW)

)

Micropterus salmoides {Lacepads)

Pomoxis annularis Rafinesgue

Pomoxis nigromaculatus (Lesueur)

Lepomis macrochirus Rafipesque

Lepomlis cvanellus Rafinesque

Stizostedion vitreum (Mitchill)

o

Stizostedion canadense {Smith

B

£

Perca flavescens (Mitchiil}

Aplodinotus grunniens Rafinesgue

Lota lota {Linnasus}




were computed to the nearest 0.5 hour and The mean rate of
cateh for each 0.5 hour interval was used in the nloct.
Fighing trips longer than six hours were combined intc oneé-
nour inbervals and the data from all fishing trips under 0.5
hours or over 10 hours were not used since the sample slzes
in these categories were small. TFrom the empirical data a
linear regression and correlation coefficlent was cmputed.
The correlation coefficient (r=0.2) was not significant at
the 05% probability level {r=0.497; d4.f.=14) and indicated
that there was no significant difference in the rate of catch
a3 a2 result of the length of time a fisherman Tished. There
was a trend, however, for the fishermen who [lshed for longer
periods of time to have a lowe rate of catch, particularly
those fishermen who fished for more than 81x hours

a from incompl

Ll

AW
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TABLE 3

n Number of Fish Caught and Harvested Per Man Hour of
ning for Compelted and Incompleted Fishing Trips in the

couri River Between Gavins Point Dam and Rulo, Nebraska

From July 1, 1972 to June 30, 1973

{Winter Excluded)

%5

Mes
Fis
Mi

U} Z’z .I

Section Incompleted Trips Completed Trips
cateh harvest catch harvest

Section I~1

(+511 waters) LUz .32 .54 .51
Section I-2&3

(unchannelized) .75 .50 .67 .51
Section I-4 on

{(channelized) .38 .27 .38 .19
Total - 45 .32 54 38

Although the data were not statistically tested to
determine whether the rate of catch was the same [for those
wno fished a short time as those who fished a long time
(criterion 2) Schmulbach (1959} found no significant difference
in the rate of catch of these two grouping of fishermen. I
5ls0 assumed no difference in the catch rate ¢f fishermen
fishing long hours versus those fishing short hours.

Oriterion number 3, regarding the accuracy of fishermen
in estimating the time they Tlshed, was not tested
statistically with the data. Edwards {1971) found that
anglers along the Colorado Rilver over-estimated tThe time

they would finish and actually stopped fishing sooner than

LS

they estimated. Conversely, Johnson and Wroblewskl (1962

found that although angler finishing time estimates varied



|3
o0

it

greatly, the average estimate of 1,700 trips was very ciose
to the actual time spent on Many FPoint Lake In northwestern

Minnesota. Hadford {(1973%) used t-tests to determine that

there was no significant difference between actual and
reported fishing times of Alberta anglers. Since tThis study
had no cheservations on the accuracy of [ishermen estimates

of the time they would fish, it was assumed that tTheilr

estimates were accurate.
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RESULTS AND DISCUSSION

The Missourl River sport fishery was appraised using
seasonal sampling schedules. The summer, fall, and spring

schedules were each two months long while the winter
schedule of six months lasted from November 1, 1972, through
April 30, 19732 (Table 1). Intentions were to start the 1973
spring census in Aprill but extremely low water levels pre-
vented The census taker and most fishermen from traveling

on the river. During April most flshermen were restricted

nts

s

Lo major access po .
With the exception of the tallwaters area, ilmportant
factors determining the end of the fall angling season and
the beginning of the spring season are the weather conditions
and the river water levels which are ¢onitrclled by the amount
of water discharged from Gavins Point Dam. During an average
year the ice breakup on lLewis and Clark Reservoir cccurs in
late March. DMore water is gradually released from the reger-
volr so that by the [first or second week in April, the water
has reached a level whereby the river can be navigated by
commercial barge tralffic in the channelized river. This

event normalilly signals the start of the spring fishing season.

jel

However, in 1973 downstream flooding 1n late March and April

noff in the upper Misscuri Hiver basin

s

and a2 small spring r

resulted In small water releases rom Gavins Point Dam.

foed

Thus water levels were low In Sections I and IT durdng Apri

v
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During the study {(winter excluded) sz total of 4,020

-

Pishermen were counted by the boat census taker and approxi-
mately 50% of all the Tishermen counted were interviewsd
(Tables 4 and 5). The largest percentage of anglers were
interviewed in the fall (87%) and the smallest percentage in
the summer (H41%). An attempt was made to interview approxi-
mately the same percentage of anglers In each sectlon (Table
4y, Since a large number of interviews were recorded in all
sectlons it was felt that no serious blas was introduced

into the results by interviewing more anglers in a particular
section than the actual pressure of that sectlion Justified.
The greatest angling pressure and the most interviews (5%4)
were observed at Gavins Point Dam (Section I). However, the
smallest percentage of interviewed to counted Tilshermen was
also recorded Iin this sectlon. Angler counts at Gavins

Point Dam amounted to 37% of the total number of anglers
counted while 20% of the total number cof interviews were
recorded there. Section III (Blair to HNebraska City,
Nebraska, including Omaha) received 22% of the total pressure
compared to 29% of the total interviews. In the other four
sections the fotal angler count percentage for each section
was very close to the percentage of the total fishermen

interviewed In that section.
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the number of annual trips they made to the river (Table 2563 .
I realized that this was a subJective guestion, but it was
noped that general usage patterns could be established from

the respenses. 1In Section I-1, 73% of the fishermen esti-

mated that they made 10 or less trips to the Missouri River

per year. Apparently the more ardent fishermen were concer-—
trated in Section I-2&3, I-4 and IV. Over 65% of the anglers
in these sectlions estimated that they made more than 10 trips

per year toc the river. In fact, 75% of the fishermen in

Section IV estimated that they made 20 or more annuazl trips.

Hesildence and Distance Traveled to the Pishinge Area
oot

Durlng the interviews, all fishermen were asked their

place of residence and from these data the distance traveled

5 =

ishing area was determined (Tables 27 & 28). Over

ot
O
iy
)
M
[
$]

50% of all interviewed anglers lived within a 10-mile

radius of the [fishing location where they were interviewed.
More than 75% of all the interviewed fishermen lived within
a 20-mile radius in all sections except the Gavins Point

Dam tailwaters. Anglers at this location traveled a con-
siderable distace to fish. Approximately 17% of the tail-
water anglers lived within a 20-mile radius and 669 traveled

5

mors than 50 miles to make the fishing ftrip. Interviewed

0

filshermen in the tallwaters came from over 100 different

nglers from Omaha, Nebraska, made up

[
bt
ot
P_.i
)
i
w
b
]
b
O
=
st
0
et

15.5% of all the interviewed anglers in the tailwaters

while anglers from Norfolk, Nebraska, were the second most

w
cr

abundant with a £% representation. In the other sections
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of the study area, the anglers comprised a "local fishery”
Wwith the nearest communities heing those best represented
in the interviews.
Humber of Fish Lost

During the summer of 1972 angler parfies were asked to

recall tne number of fish hooked and lcost. In order for
answers to this guesticn to be valid, the angler must

accurately recall and report the fish he hooked but lost.
It was interesting to note that 41% of the parties at the
tallwaters responded that they had lost one or more Figh
while in the other sections, only about 20% responded that
they hooked and lost fish (Table 29). The inexperience of
many of the tallwaler f[lshermen, especially those who were
on a family cuting and made less than 10 frips to the river

e€r year, wWas probably a contributing factor to the higher
J P g

number of anglers reporting that thev lost fish.

Estimated Cost of Trip and Value of Gear

All interviewed summer fishing parties were asked to

estimate the cost of their fishing trip (i.e. the cost of

t, fcod, travel expenses) and the value of their fishing

!_.!.

ba
gear {Tables 30 & 31). In Section I-1, most of the inter-—

viewed parties estimated that they spent more than $5 pe:

e}

other sections

£
EN

Iy

rip while the majfority of fishermen in

Q

estimated they spent less than $5 per trip. An estimate

he study year.

ot

98,252 man-days were spent Ffishing durin
2 B M &

The total annual recreational value of the fishery based on



TABLE 27

Residence of Interviewed Fishermen on tne Missouri Biver
July 1, 1972 to June 30, 1973.

Section I-1 (Gavins Point Dam Tailwaters)

[os)
A

Residence no. % Residence no. %
Omaha, Nebr, 70 15.5 Weeping Water, Nebr. 4 0.9
Norfolk, Nebr, 27 6.G Vermillion, 8. D. & 0.9
Yankton, 3. D. 26 5.8 Council Bluffs, Ta. 3 0.7
Hartington, Nebr. 17 3.8 Nebraska City, Nebr. 3 0O,
Lincoln, HNebr. 17 Bol Elkpoint, S. D, 2 C.h
5. 3ioux City, Nebr. g 2.0 Falls City, Nebr. 2 0.4
Sioux City, la. 9 2.0 Ponca, Nebr. R ¢ Y
Ft. Calhoon, Hebr., 7 1.5 Decatur, Nebr, I 0.2
Plattsmouth, Netr. é 1.3 Other 253 53.8
Bellevue, Nebr. & 1.3
Section I-2+3 {Unchannelized River)

Residence no, % Residence ne. %
Vermillien, S, D. 126 35,5 Newcastle, Nebr., 7 2.0
Yankton, S. D. 55 16.0 Hartington, Nebr, 7 2.0
Sioux City, Ia. 24 7.0 Omaha, Nebr. L 1.2
Elkpoint, S. D. 231 6.1 Decatur, lebr. & 1,2
Lincoln, Nebr. 13 3.6 Onawa, Ia. 3 0.9
Gayville, 2, D, 11 5.2 Cakland, Nebr. 2 Qb
Ponca, Nebr. 11 2.2 Burbank, 5. D, 1 C.3
5. Sioux City, Nebr, 7 2.0 ther 62 17.2




TABLE 27 {(Cont.>

Seetion I-4 (Stabilized)

Residence no. % Residencs no. %

Sioux City, Ia. 72 B8.6 Jefferson, 3. I, 2 1.9
Jackson, Nebr. 13 12.4 Ponca, Nebr. 2 1.9
3. Sioux City, Nebr., 8 7.5 Glenwood, Ia. 1 0.9
Homer, Hebr. 2 1.9 Other 5 4,8

Section II {Channelized)

Residence no. % Residence no., %

Sioux City, Ia-. 121 31.5 Nebraska City, Nebr. 5 1.3
Omaha, Hebr. 61 15.9 Carter Lake, Ia. 2 G5
Blair, Nebr. &1 1C.7 3loan, Ia i 0.3
3. Bioux City, Nebr., 37 9.6 Whiting, Ia. 1 063
Decatur, MNebr. 28 7.3 Walthill, Nebr. 1 C.3
Homer, Nebr. g 2.1 Plattsmouth, Nebr. 1 0.5%
Cnawa, la. 6 1.6 Cakland, Nebr. 1 0.3
Mo, Valley, Ia. & 1.6 Dakota City, Nebr. 1 0.3
Council Bluffs, Ia. 6 1.6 Other 57 14,3




TARLE 27 {Cont.}

Section III {Channelized)

N
o

Residence no. % Residence no. %
Oméha, Hebr. %68 67.5 Bigelow, Mo, 3 0.5
Council Bluffs, Ia. 61 11.2 Pt. Calhoon, Nebr. 2 Colt
Bellevue, Nebr. 22 L,o Yo. Valley, Ia. 2 C.h
Plattsmouth, Nebr, 18 3.3 Sioux City, Ia. 2 Ok
Nebraska City, Nebr. 14 2.6 Weeping Water, Nebr. 2 Ouls
Papillion, Nebr. 5 C.9 3. Sioux City, Hebr. 2 Ol
Blair, Nebr. 5 0.9 Other 36 £.6
Pacific Junction, Ia. 3 0.5
Section IV (Channelized)

Falils City, Nebr. iz 12.0 Mound City, Mo. 3 3.0
dockport, bo. iz 12.0 Shubert, Hebr. 3 5.0
Feru, Hebr. il 1l.0 Watson, Mo. 2 2.0
Nebraska City, Nebr. 11  11.0 Weeping Water, Nebr. 2 2.C
Hamburg, Ia. 3 8.0 Brownville, Hebr. 2 2.0
Auburn, Nebr. 7 7.0 Rulo, Nebr. 2 2,0
Council Bluffs, Ia. & 6.0 Other 15 15.0
Craig, Mo. & 4,0
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The estimated gear value was fairly constant for all
sections with the majority of the fishermen estimating

thelr gear was valued between $20 and $100.

Fishermen Comment s

Fishermen were asked various questions pertaining

al of the Missouri River {Tables

o
w
@

!,.....Ec

to the use ang potent
32 & 33). These respenses were assumed to be spontaneous
since the interviewer sclicited no particular answer %o
any ol the questions. The anglers freely expressed their
Opinicns and the recorded responses were believed to be
accurate estimates of the cpinions of all Misscuri River
anglers. The most frequently mentioned concern of the
anglers was lack of suitable access polints.

Responses to specificrquestions about the river were

as follows:
"How could your recrestional enjoyment be enhanced on the
rivepr??

1) 34% responded that they were satisfied {Approxi-
mately 63% were satisfied in the tailwaters, 37¢
in the unchanneligzed river, and 22% in the chan-
nelized river)

2) 18% wanted more access to the river

3) 9% responded that the trash and debris should be
cleaned up

4y 6% responded that more courtesy should bpe shown
from boaters and barge operators.

5) 5% wanted to keep the water level sta

gtop all violent Tiuetuations

LORY
R

4% wanted to $top polliution of the river



[0
[

Ty U7 res

d that more recreaticnal and cop-
venie i

28 were needed

8) 4% wanted to keep the river natural (10% in
Section I-2&3)

hY h R i+~ K s N ; .
g5 ?%Ezi?b%d the river stabllized {3% in Section
i~ J

The remalning guestions which call fer a yes or no response

were as follows:

frde

it iahdng t
Are your fishing tr sually to the same arez on the

&2}

s

river?”
1) 59% responded yes
2) 41% responded no
"Is fishing the recreational activity you enjoy the most??

"Is your fishing enjovyment based on cateh?™

2} R2% no

i

"Do you think the establishment of a "Wilderness" ares
in this area would be beneficial?"

1) 88% yés

2y 12% no

#1

Would you use it?"

1) B3% ves
2) 177 no

(
O
[#2]
44
1]
j8¥)

kvl
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ot
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"Would you like
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established as a Wild Scenic or Recr
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iast Three gquestions

by

The accuracy of the rezponses o the

1s doubfted, however, because the interviewed anglers may

)

have had different concepts of the fterms "Wilderness Area

0

and "Scenic River?,

THE WINTER FISHER

}«..J
L2
]
Ll
g

During the winter (November 1, 1972 to April 30,

ot
iy
o

25 autc census trips and two aerial flights were comple
in the ztudy area. Fisherman counts of the entire river
were made curing the gerial flights while the auto censuses
were conducted only in the tailwaters and at certain access
pocints in Section I-2&3. Additional valuable census infor-
25

mation was obftained from South Dakota and Nebraszka fisheri

biologlsts who carried on an intensive sample creel SuUrvey

[

at the tailwaters of Gavins Point Dam.

Twe aerial surveys and seven auto trips to major access

pelnts in fThe cha nnel¢zad river Indicated that the winter
angling pressure was very small and for practical purposes
non-existent. However, the unchannelized river (Section I-

2&3) abscrbed a small amount of winter fishing pressure,
estimated at 2,720 man-hours (Table 7). This pressure
estimate was derived at by taking the mean angler count/hour
and multiplying it by the number of fishing hours during the

winter season.

*Corscn, Allen and Donald Friberg, personal communications,
Nebraska Game and Parks Commlssien (Corson) Lincoln, Nebraska
and South Dakota Game, Fish and Parks Commission, Rapid City,

South Dakota.



WO
N

The maln winter {ishery was concentrated In the Gavins

- 5 -

36,4

}.‘ o
(95}

Point Dam taillwaters where an estimated man-hours

of preszsure were expended. Therefore, much of the censusing

effort was directed towards the tailwaters and the unchan-

o
4]

e unusual nature of the winter

[

iy

nelized river. Because of %

fishery the harvest estimates were divided Intce 2 snagglng

harvest and an angling harvest (Tablez 34 &% 35). The snagging
fighery for paddleflsh was treated separately since snagging

ig net considered angling by many, and since the only fish

souzht was a relatively large species, the paddleflish.
[l L)

[
&)
o

The harvest rate in pounds per man~hour for the paddlef

fishery was not comparable To those of a traditional

angling flshery.

The Paddlefish Snagging Fishery

Snaggers spent an estimated 13,202 man-hours fishing
Ze I

for paddlefish between October 1, 1872 and March 31, 1973
in the Gavins Point Dam tallwaters. The estimated harvest

during this season was 4,192 paddlefish weighing 73,056
pounds. From these data, an average annual weight of 17.4
pounds was derived for the paddlefish. The harvest rate

was estimated at 0.32 fish and 5.5 pounds per hour of
snagging. These estimates are bpased upon the empirical data
collected by Nebraska and Scuth Dakota blologlists. The
harvest rates used in the preceeding estimates were larger

than my estimate of 0.24 fish per snagging hour which was

based on interviews of 70 shore-vased snagging parties.

o
]
o
]
5
ct
D
o
)
ot
F_i
3
iy
[y
£
n

The observed differences bDeltween the Two catl

probably were not due To chance slince the investigator's



TABLE 34

O
[on)

The Paddlefish Harvest on the Missouri Hiver at Uavins Point Dam

from October 1, 1972 to Harch 31, 1973,

Kumber Man hours Number Average Harvest

Month paddlefish (snagging) pounds welght rate
Uetober 2 1,386 34300 1b,2 .17
Hovember i 1,152 7 484 16,1 el
December il 34209 37,337 23.1 50
January 988 2,634 15,613 15.8 = 37
February 2 2:520 3,656 10.5 # 23
Marcn £5 1,301 614 9.5 .05
Total 4,192 13,202 73,056 174 e 52

TABLE 35

The Yinter Angler Harvest on the Missouri River at Gavins Foint
from Hovember 1, 1972 to April 30, 1973.

T
F Y v
Ao

Humber man hours
(angling) pounds

Month

number harvest

number number

sauger/ channel

walleye

cat

number

cther

Nov, 1

Dec.

Jan. 1,666

E‘eb @
Mar. kL
Apr. 3

1,486

561
1,561
1,00k

10,951

985
380
1,233
670
3,378

2,298

1,019
504
1,666
906
4,170

2,102

67

-

2

16

Tot. 12,

[s)
-l
D
K

jeN

10,367
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esztimates were based on interviews with shore snaggers only

while the Nebraska-5South Dakota estimates included bhoth

boat and shore sna

rate of catch than shore snaggers according to the Nebraska-
Scuth bakota results. Morecover, the catch and harvest
rates for snaggers were not comparable in both estimates

since my Iinterviews were based on incompleted fishing trivs
while the Nebraska-~South Dakota estimates were based on
completed trips. Nebraska law allows snaggers to continue

fishing after they have taken their daily limit of tfwo

}un

paddlefish. The snaggers then continue to snag, replacing
their smaller fish with larger fish (high-grading). Catch
and harvest rates computed from incompleted trips where
"high-grading” is permitted will be smaller than the same
rates computed from completed trips and the average size
of the paddlefish will be smaller. This iz exactly what was
cbserved. The 4G paddiefish which were measured during
interviews with fishermen who had not completed their trips
had an 11 pound average weight compared to the 17.4 pound
average recorded by the HNebraska and South Dakots census
takers of completed fishermen trips. The main harvest of
paddlefish cccurred from December through February, 1973.
The highest harvest rate occurred in December when 3,209
man~hours of snagging caught an estimated 1,621 paddlefish

«~

resulting in harvest rates of 0.50 fish per hour or 11.6

pounds per hour.



Another paddleilish creel census conducted In

S eyl e

Fiver and Fake of the Orarks, Missouri, v
avoerars woelpht o harvested paddlelich was 42 pounds and
the harvest rate of paddielish over elght pounds was only
0.08 fish per hour (Purkett, 1963). In compariscon, the
winter tallwaters paddlefllsh harvest rates ssem to he very
good even though the average weight per fish was 17 pounds.
The paddieflish fishery in the unchannelized river was
more difficult to zample since the pressure was not intense
and not confined to one easily accessible area such as the
tailwaters. However, paddlefish snagging was observed at
the following three access points: (1) Ryken's Bend (r.m.
794y, (2) Wildlife Landing (r.m. 78%) and (3) the Highline
Landing {(r.m. 787). ™There probably were other areas where
snagging occurred on the Nebraska side of the river but
these areas were not easily accessible by auto. However,
in the investigater's cpinion the amcunt of snagging for
paddleflish Iin areas other than those censused was small.
During the winter {(November 1, 1972 to April 30, 1973},
ten anglers and 31 snaggers were counted in the unchannelized

river (Section I-2%3) on ten auto sampling dates and twe

1

aerial surveys. The majority of fhe snagging activity was
located at Ryken's Bend. Interviews from siz parties (16§

snaggers) revealed that they snagged 12 paddlefish in
approximately 20 hours for harvest rates of 0.61 fish/hour

and 2.5 pounds/hour. A winter harvest estimate for the

unchannelized porticn cof the river was not attempted because
the sample slze was too small for an accurate harvest projectilion.
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Winter Angling

i)

Between November 1,

el

-1

2 and April 30, 1873, angling

(=]

Lad

pressure at Gavins Point Dam constituted 23,214 man~hours.
The principal specles harvented In late fall and sarly
winter were pauger, walleye, and white bass {Table 35).

Sauper and walleye were not differentliated by the South Dakota

and HNebrasks census takers so tThelr numbers were combined

e

in Table 35 and were designated as sauger/walleye. The white

'
-

bass fishery declilined 1n the winter but the sauger/walleye
fishing remalned good tnroughout the winfer months. In
the highest catch rate for sauger/walleye (1.07 fish/hour)
was recorded 1n January, 19732. The winter season had an
estimated harvest at Gavins Point Dam of 10,367 sauger/
walleve welghing an estimated 8,936 pounds, 328 channel cat-
Fish, 592 white bass, and 1,633 other species of
(principally burbot, northern pike, carp, black bullheads,

wnite and vlack crapple, etc.

=
§M.r

tthough some angling was recorded 1n the unchannelized
river, not encugh information was avallable to make pro-
Jjected catch estimates. However, there was & signilicant
sauger/walleye fishery in late winter and early spring

(March through April} In the unchannelized river around the

confluence ¢f the tributary streams.
sauger/walleve was good at the confliuence of the James and
Missouri Rivers (r.m. £00) with early spring fishing showing

an estimated harvest rate of 0.88 fish/hour.



COMMERCTIAL PFISHERY

purling the year, 32 commercial Uiohermen (19 parties)
were Interviewed. Fourteen of the 19 pap 0 owere Uiching
with hoop nets, two parties were using throwlines (ftrot-
iines), 5 parties had trammel nets, and 5 parties had hox
traps. Approximately cone halfl of the hoop nets were baited
-

{6 partie

p=g

The malin species sought by the interviewed

employed cream cheese while one party used corn).
piLoy

commercial fisher-

men were catflish, buffaleo, and carp.

The commercial fishermen in the unchannelized river
(Section I-1) averaged the most fish per Tisherman (7.1 fish)
wirile the fiashermen from the abllizved and channelized port-
ion of the river {(Sections II, TII, and IV), averaged only
.1 Mlsh at the time of the interview. Also the majority
of' the channel catfish harvested by commercial Fishermen
came from fhe channellized river (26 of the 33 catfish).

The specles harvested in the order of their cccurence on

the entire study portion of the Missouri
catfish (33); carp (33); small mouth buff
(6)5 flathead catfish (5); drum (2); larg

a paddlefish {Table 36).

Hiver were: channel

alo {22); suckers

emouth buffalo and



TABLE

386

Species (ompositon of Fish Harvested by Thirty~two Commercial Fishermen
in the Missouri River from Gavins Point Dam to Rulo, Nebraska, July 1,

1977 1o June 30,

number of
fishermen

Sect. |

Sect.,

ik Sect.

i

Sect.

Iy

# fishermen

species
harvested

s.m, buffalo
tom, buffale
carp

channe! cat
flathead cat
drum
paddiefish

suckers

17

26 5

total

25



EFFECTS OF ENVIRONMENTAL PARAMETERS ON THE
CATCH AND HARVEST RATES
Throughout this study several environmental parameters
were observed to discern if changes in there parameters were
corrvelated with sport fishery catch and harvest rates. Some
parameters such as weather phenomenon may affect angler be-
havior more than fish vulnerability to angling. Other para-
meters such as water temperature, current velocity, water
discharge rates, water level fluctuations, turbidity, erc.
probably affect the vulnerability of fish populations to
angling but their effects are interrelated and difficult to
isclate and identify under uncontrolled field conditions.
Obviously cause and effect relationships are difficult to
identify when none of the many variables affecting the catch
and harvest rates can be controlled. Therefore the following
¢iscussion should be considered as a cursory exploration into
the complex problem of what environmental parameters affect
catch and harvest rates in a sport fishery. The possible
effects of only three environmental parameters will be dig-
cussed viz. 1} water temperature, 2) water level changes,

3) water discharge rates.

Water Temperature vs Rates of Catch and Harvest

Water temperatures were rvecorded at several locations
along the 312 mile study area when each creel census count
was taken. The highest catch (1.06-1.08 fish/hr) and har-
vest (0.78-0.83 fish/hr) rates were observed when the water

temperature was between 46 ~ 55 F (Table 37). Sauger was
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TABLE 37

ing Effort at Five Degree Temperature Ranges on the Missocuri
River from Gavins Point Dam to Rulo, Nebraska from July 1, 1972
to June 30, 1973 {(Winter Excluded)

Temperature Rate of Catch Rate of Harvest
fish/hr. fish/he.
41-~45 F .57 <46
46-50 F 1.0¢6 .78
51-55 7 1.08 .83
56~60 F <46 36
tE1-65 F « 52 .30
66~70 F .45 «33
71-75 F - 38 .27

76-80 F .35 + 23




the principal species caught in this temperature Tange
particulariy in the spring (Table 38) One factor which may
account for this observation is that saupger spawn abt about
45 to 50 F {Harian and Speaker, 1969). Thus the dncreased
sauger vulnerability te angling in the spring may have been
related to incressed movement of this species duvring and
following spawning activity.

The best fishing for channel catfish and carp occurred
when the watery temperature ranged from 6& ~ 75 F. The
increased vulnerability of thesSe species to angling may not
be directly related to spawning activity, however, since
channel catfish spawn after the water temperatures reach
75 F. while carp seem to spawn in an erratic fashion over
a long period of time from late May throughout much of the
garly summer (Rehder, 1959, When the water temperatures
exceeded 76 F. the catch (0.35) and harvest {0.23) rates were
at an annual low. This pericd is often termed "the mid-
summer slump.’’ The reasons for this observation are not

known.

Water Levels ve Rates of {atch and Harvest

The water levels {(river stage or gauge heights) were
recorded at Siocux Citrvy, Ieowa, and Omsha, Nebraska (Table 39).
N¥o definite trend or relationship betfween gauge heights and
catch and harvest rates was evident in the Missouri River
data.

Bowever, catch and harvest rvates did vary predictably
when both the direction and extent of the water level

fluctuations were considered together {Table 40). Daily
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TABLE 19

Mean HNumber of Fish Caught and Harvested Per Man-Hour of Fish-

ing Effort at Different River Stages {(Gauge Heights) at Sioux

City, Iowa and Omaha, Nebraska on the Missocuri River from July 1,
1972 to June 30, 1973 {winter excluded).

Sioux Oity nc. of fish rate of no. of fdish rate of
reading caught catch harvested harvest
i8~19 feet 106 <56 68 .36
19-20 feet 59 .60 38 .39
20-21 feet 38 .21 Z4 .13
2i-22 feet 106 1.67 10 1.67
22-23 feet 18 44 15 .37
23-24 feet 187 .51 134 .35
24-25 feet 19 .28 14 ' .20

Omaha gauge

reading
8~9 feet 143 -39 106 20
8~10 feet 103 .32 65 .18
10~11 feet 70 .31 54 <24
11-12 feet 77 .31 56 .23
12-13 feet i4 .76 11 .60

13-14 feet 3 .11 3 -1l



fluctuations of more than 3 inches (7.8 om.) were recorded
for each day sawmpled. The highest catch (0.45 fish/har.)

and harvest rates {(0.31 fish/hr.) were ochbserved when the
water level fluctuated less than 3 inches per dav {(Table 40).
When the water level rose more than 3 inches per day the
catch and harvest rates were (.33 fish/hr. and 0.25 fish/hr.
respectively. The lowest catch {0.25 fish/hr.) and harvest
{0.16 fish/hr.) rates occcurred when the water level declined
mere than 3 inches per day. These observed differences were

not tested to determine their statistical significance.

Water Discharge Rates vs Rates of Catech and Harvest

The daily discharge readings {(cubic feet per sescond~-
c.f.8.) were recorded at Gavins Point Dam and Nebraska City,
Nebraska. Catch and harvest rates were compared with the
different discharge rates (Table 41). There was nc apparent
trend between water discharge rates and the harvest rates

recorded by anglers.

TABLE 4G

Mean Number of Fish Caught and Harvested Per Man-~Hour of Fish-
ing Effort During Daily Water Fluctuations of More Than Three
Inches on the Missouri River From Gavins Point Dam to Rulo,

Hebraska from July 1, 1972 to Jume 30, 1973 (winter excluded}.

Fiuvctuation Rate of Catch Rate of Harvest
Up (3 in. or more} .33 .25
Same 45 .31

Down {3 in. or more) .25 .16



TABLE 41

Rate of Catch, late of Harvest and Number of Fish Caught at Different
River lischarge Rates (Cubic Feet Fer Second) on the Missourd River
at Gaving Peint Dam and Nebraska City, Nebraska (Winter Exeluded),

Gavins Point Dam Nebraska City, Hebraska
Discharge rate  rate noe.of fish rate rate ncg'of fish
of of in the of of in the
cubic feet/sec. catch harvest  sample catch harvest  sample
18,000 - 20,000
20,000 = 25,000 =51 Sh1 9%
25,000 - 30,000 « 52 w25 99 £+ 00 2.00 2z
30,000 - 35,000
35,000 - 40,000 27 .26 18
40,000 - 45,000 292 e 23 « 59 47 i5
45,000 - 46,000 <51 <39 208 33 L33 15
46,000 - 47,000 42 « 30 177 .26 0% Lo
47,000 ~ 48,000 .67 .50 5 1.1 65 15
45,000 - 49,000 1.00 -63 55 <51 -39 36
49,000 ~ 50,000 6 .15 6
53,000 - 52,000 47 233 23
52,000 - 54,000 #13 <13 3
54,000 - 56,000 23 023 1

56,000 - on
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SUMMARY AND CONCLUSIONS

1. The sport fishery of 312 miles of the Missouri

Hiver between Javins Point Dam and Rule, Nebraska, was

mates of the angling pressure, determine the characteristics
of' the Missourl Rlver fTishery, and those of the Pishing
pubiic. The study area encompassed four different habitat
types of the river vig. (1) the Gavins Point Dam tailwaters
(4 miles), (2) unch elized river (52 miles), (3) stabllized
river {21 miles) and (4) channelized river {235 miles).
2. The creel census survey was divided intc four sea-

ied Latin-square sampling design

*“’J

aconal periocds and a modi
was used to estimate angling intensity. Angler
made by census takers in beats, in an airplane and in autos.
The anglers were contacted while actively fishing (incon-
pleted fishing trips) to estimate rates of catch and harvest,
the specles composition of the catch, and angler preferences.
During the summer, fall, and spring sampling periods, 2007
boat and shore fishermen were interviewed. During the winter
interviews wlth 70 angling parties were rccorded.

3. The total annual angling pressure was estimated at

412,660 man-hours of which 135,545 man-hours {339} were

expended in the Gavins Point Dam tailwaters (5,270 man-hours
per mile). The 52 miles of unchannelized river absorbed
62,357 man-hours of fishing and had the second nlghest
pressure per mile (1,218 man-hours) while the 256 miles of

tavilized and channelized river absorbed 213,758 man-hours

L
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ANG averaged Yiu man-hours Der mile. Weelkend Gays ana
nolidays were f{ished more heavily than Weekinays

pressure was more intense near cities, towns, and
developed areas. The seasonal aspects of the angling

pressure were as follows:

Summer 1972 (July-August) - 154,997 man-hours
Falil 1972 (Sept. - August) - 41,837 man-hours
Winter 1972-73 (Nov. - April) 39,137 " 1t

The spring season registered the greatest fishing pressure

in all sectlons of the river except the tailwaters of Gavins

Polint Dam where more pressure was observed in the summer.

“he fall season had the smallest pressure.
4. The mean annual rate of catch (winter excluded)
was 0.47 fish rer man~hour while the harvest rate was C.33

fish per man-hour. The unchannelized river had the nighest
annual harvest rate (0.50 fish/hour) while the tailwaters
had a harvest rate of 0.33 fish/hour and the channelized
river had the lowest harvest rate {0.26 fish/hour). The
highest seasonal harvest rate was in the unchannelized
river in the spring (0.60).

in the cateh

O;

5. Twenty-nine species were represente
witnh the 10 most abundant species in order of cceurence
being: sauger, carp, channel catf lsh, drum, white bass,

~nead redhorse,

-
by
&N
et
O

v
]
h

goldeye, crappie, smallmouth bui
and the black bullhead. Approximately 81% of all sauger
were harvested from the unchannelized river. Carp was the

most abundant specles in the tallwaters, stabiliz zed, and



ed river {(winter excluded)., Sauger, white Dasa,

s}

channell

paddiefish, shovelnose sturgeon, and the larger channel

catfish were more abundant in the unchannelized portion

fde

of" the river than in the channelized.
from the Misscourl River during
cluded}. The tailwaters had the highest poundage of Tish

harvested per mile {31,683) followed by the unchannelized

¢

river (477.7) and the channelized river (205.32).
{. 3hore fishermen accounted for 77% of the total
number of anglers counted while boat fishermen comprise

1 3 e b

nad

8%
i._J

8]
)
W
3
jag)
ja
]
o
()
[
-
jabs
H
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23%. Overall, the boat fishermen

rate (0.36 fish/hour) than the shore anglers (0.32 fish/hour}’,

The rate of catch during the weekdays (0.42 fish/hour) was

siightly higher than that observed on weekend days (0.38

8. Approximately 51% of the fishermen parties had nc

[.....l-

fish at the fime they were terviewsd. Moreover, 5% of
the fishing parties had 36.7% of the catch.

S. Approximately 95% of all filshermen were observed
5till Tisking with natural baits with the species most

nterviewed

Jde
.‘A

sought after being channel catfish (349 of the

parties), anything which bites {33%), sauger/walleye (15%)

}_J
R
~—

and carp {1

10. The most popular balt was worms Tollowed by minnows.
Worme had a harvest rate of 0.4l fish/hour and minnows had
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7% and Cemales 1087%.

£

basically a famlly oriented experience in which 457 of

interviewed parties were fishing with & familvy member.
i

During the summer of 1972 students comprised the largest

percentapge of

(14.07) ,housewifes (11.0%), laborers (6.2%), farmers (6.8%)

etc. White c¢ollar werkers constituted conly a small peTrcaen-

tage of the total fishermen.
12. Over 50% of all interviewed anglers contacted

lived within a 10-mile radius from the fishing location

where they were interviewed. The Missouri River Tishery

was basically a "local fishery" except for the Gavins Point

Dam tailwaters where €6% of all interviewed parties trav

iy

more than 50 miles to their fishing location.

13. An estimated 98,252 man-days were spent fishing

during the study year. The total annual recreationsl value

iever, more than 18%
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ennanced by more access to the river.

ngliers felt that thelr recreational enjoyment could




was mainly concentrated in the Gavins Folint bPam tailwaters
of

(36,416 man-hours of pressure) and to a lesser extent in the

unchannelived river (2,720 man~hours). There was no signifil
cant winter fishing pressure In the channelized river.
principal specles noupht were the paddlellsh and sauger/
walleye., Snapgers spent an estimated 13,202 man-hours
snageing in which 4,192 paddlefish were harvested (0.32
paddlefish per hour) weighing 73,056 pounds (average welght
of 17.4 pounds per paddlefish). Approximately 23,214 man-
hours were spent angling during the winter in the tallwaters
in which 10,367 sauger/walleyve {8,936 pounds), 328 channel

G
o

ma

white bass, and 1,633 other species were

w,
N

is

bty
ok

cat 1,

harvested at harvest rate of 0.56 fish per hour.

[}

16. 'Phe highest rate of catceh was cbserved when Lhe
water temperature was bebween 456 and 59 F. This hipher
catech colncided with excellent sauger/walleye fishing in
the spring and late fall. There was no apparent correlatiocon
between water levels or discharge rates and the catceh and
harvest rates. However, The highest catch and harvest rates
were observed when the water levels were stable {(i.e. varied
less than 3 inches per day).

17. The Misscuri River sport flshery was compared with

of fishing pressure per mile and surface zcre was low eXcept



man-nours hours/per acre).

Fal
£

15, The dmportance of the unchnanneiized 52 miles o

was underscored by
ishery statistics. viz; Thne unchannelized
river absorbed more fishing pressure per linear mile

(1,218 man/hourzs) than any part of the stabilized or chan-

nelized river with fhe exception of the tallwaters. Moreover,

"3

this pressure was sustained in the absence of any majo

tation centers near the unchannelized river. The annual

-

ates of cateh (0.72 Tish/hour) and harvest (0.50 fish/hour)

igher in the unchannelized river than in any other

ot
s
i

portion of the rilver Including the tallwaters. In fact,

"

annual harvest rate was about twice that observed 1In the

-

channelized river. More deslirable game fish were caught in

Joda

the unchannellred river than Iin any other sectlon. Approxli-

;81

3

of a1l the sauger creeled during the study were

%

nate

|......J

»—v{

ot

aken from the unchannellzed river. The mean average to

bty

[

lengths of the sh species taken from the unchannelized
river was greater than the average length of the same species

fferential was

fods
§~Jv

from The channelized river. This size d

greatest Iin the channel catfish.
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APPENDIX



The Summer Creel Census 3Sampling Schedule of the Missouri Ri
to August 31,

TABLE 1

Gavins Point Dax to Rulo, Rebrasks, July

ver
1972

Dates Mone Tues. Wed. Thur. Fri. Sat.
July 3 9 Sec I Sec I sec I See 111 See IIX
i3 i3 05 05 05
flight filight
July 10-14 Sec IT  Sec IIT Sec IV Sec I
05 13 05 13
flight
July 17-23 SJeg T Sec 111 Sec IV Sec IV
05 13 13 05
flight
July 24-3C  Sec 1I See IV Sec III Zec 1I
1% 13 05 12
July Zi-
Aug 6 Sec T Sec II  3ec I Sec IV
13 05 05 i3
fiignt flight
Aug Fel3 Sec I1I Se¢ IV 3Sec IV Sec 1
13 i3 05 o5
fiight
Aug  14-20 Sec II Sec I Sec 11 Sec III
13 13 05 i3
flight
Aug 21-27  Seo IV See 111 Sec 11 Sec I1X 3
o5 o5 13 05
flight fiight




TABLE 2

The Fall Creel Census Sampling Schedule of the Missouri River
from Gavins Point Uam to Kulo, Nebraska,
September 1 to October 31, 1974,
Dates Mon. Wed. Frie. Sat. Sulte
Sept. L4-10 Sec I 3ec IX
Holiday
Sept. 11-17 Sec II Sec IV
Sept. 18-24 Sec 11T
Sept. 25H= _
Octs 1 Sec I Sec 1T
Oet. 2= 8 Sec II flight
Oot. G5 Sec 1 Sec IV
Oct, 16=22 Sec 111 Bec I
Sec IV
Quote 2529 Sec 1 See 11
Gocte. 30-
Nov. 5 Sec 11X Seq IIL
malkie-up make-up flight
Nov.  6-1Z Jec II

make-up




TABLE 3

The winter Creel Census Sampling Schedule of the Missourd Biver from
Gavins Point Dam to Rulo, Nebraska, November 1, 1972 to April 30, 1973.

Dates Mon. Tues. Wed. ThiuT. Fri. Sat. Sulie
Nov. 5H=12 See I
Nove 1319 Sec 1 See 11

4+ 1T
Hov. 20-26 Jec II
Nov, 27= flight sec I Sec I Sec 1
Dec. 3 Sec IIi + II

Jan. 28— Sec I

=11 fiight

Sec 1

?:gj

M

o

L]

F_J

N3 I;-) W

ok

Lo

¥
i
1

o
ot
¥
fout

¥

=B

]

Sec 1 Seg 1 Sec I Sec

poR @
oo M
08 &
i
O Mo\
[ T |
PO b e
LSV o I
L
&
[#]
#.
£
g
L]
&_.

)
2
k)
n
i

ADT .

Anre 2= O

Avr. Y-1B

Apr. 16=-22 sec I
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TABLE &

LA

The Spring Creel Census Sampling Schedule of the Missourd River from
Gevins Point Dam to Rulo, Nebraska, May 1 to June 30, 1973.
Dates Mor,. Tues. Hed. Thur. Fri. Sat. Sun.
May 1= 56
May 713 Sec I Sec 11 Bec 11
May 14=20 See IIT Sec IV Sec III
Sec IV
May 21-27 Sec 11T
June 1= 3 Sec 1 Sec IT1 Seq 11T
Holiday
June L.10 BSec III 3ec 1 Sec IV
June L1L-17 Sec 11 Sec 1
June 18=24 Sec 1 Sec 11 Sec III Sec 1T
Sec IV
June 25-30 Sec 1




TABLE 5

Creel Census Interview Sheet used by the Census Takers
During the Summer of 1872, July 1 to August 31, 1572

CREERL CENSUS
MISE0URTI RIVER ERVIRONMENTAL INVENTORY

DATE TIHE

LOCATION/RIVER MILE

ANTIVITY ENGAGED INT fishing camping general
boating swimming/sunning other
TIME OF START TO ESTIMATED TIME OF FINISH? Total hrs.

{does not include driving time)
If have engaged in more than one activity, {ex. boating, fishing
& picnicing), state total time of each?

Activity Time

NG, IN PARTY?

¥o. of Males? _ @pprox. &ages occupations
Ho. of females

RESIDENCE?

Distance traveled?

What does a trip like this cost you? {not equipment value)

Estimated no. of trips per yesar?

Are these trips usually to the same area on the river?

Avre vou doing the recreational activity you enjoy begt?

TYPE OF FISHING {(lgcation)? shore wader bridge cther
boat dock pler
TYPE OF FISHING? atill fishing casting throwiine
octher
trolling snagging bow/spear
MO, QF FISHY
SPECTES COMPOSTTION & APPROX. SIZE {(total length in inches)?




TABLE 5 {Lont.)

HMo. of fish thrown back? species?

Why were they thrown back?

No. struck f{hooked) & not landed?

PREFEERED SPECLIESY? lst choice 2nd 3vd
FREFERRED BAIT?Y ist choice Znd

BAIT UBED? artificial

Mnatural

Estimated monetary value of gear?

Estimated fishing time spent with members of the family?
{%Z or fraction}

g

1f your enjoyment based on catch

With respect to the river, what can the states' Game Fish &
Parks do to enhance your recreational enjoyment?

Do vou think the establishment of a 'Wilderness' avrea in this
area would be beneficiagl? Would vou use it?

i1ike to see a porition of the Missouri River
i~Scenic or recrveational rviver as part of our I
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TABLE &
Creel Census Interview Bheet used by the Census Takers
during the Fall, Winter and Spring of 1%72 and 1973
September 1, 1372 to June 30, 1873
CREEL CENSUS
MISSOURI RIVER ENVIRONMENTAL INVERTORY
DATE TiME
LOCATION or River Hile
TIME OF START TO EXTIMAYED TIME 0OF FINISH? Ivtal hrs.
¥o. in Party Residence
Location of Fishing? shore wader bridge ice
boat dock piar __othey
Tvpe of Fishing? still fdishing trolling throwline e
cast/retrieve snagging bow/spear

other

No. of Fish?

Species Compositiocn & Approx. S$ize? (total length in inches)

No. & fisn specieg thrown back?

What sre vou Tishing for?

Kind =2f bait used?

With respect Lo the viver, what can the states’ Game Fish & Parks
4o to enhance vyour recreational enjovment?

Eind



