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ABSTRACT

ix wing dams and an adjacent side channel in Pool 13

of the Upper Mississippi River were studied-in June, August,

and October 1978, and June 1979in the initial phase (pre-

notching) of a project to determine the effects of wing dam

notching on fish and aquatic community characteristics.

Three wing dams were notched in June 1979.

--" Fifty two species of fish were caught in the study

area with hoop nets, electrofishing gear, and a small-mesh

seine. Thirty eight fish species were caught on or near

wing dams. Electrofishing provided the widest variety of

fish species and hoop netting provided the least. Electro-

fishing and hoop net catches were influenced by river stage

or discharge.

Species composition of the catches changed more

dramatically from sampling month to month than between

kinds of habitat. Fish were caught in greatest numbers

and diversity throughout the study area in August..-

Centrarchids, especially bluegill, and cyprinids, especially

emerald shiners, were most abundant in August. Freshwater

drum dominated catches in late October. Electrofishing

catch rates and fish species diversity were highest in the

side channel, followed by main channel border shorelines,

and emergent wing dams. The composition of electrofishing

catches from the side channel, main channel border

shorelines, and emergent wing dams were generally similar.
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Smallmouth buffalo were most important in hoop net catches

near wing dams, and channel catfish, in side channel hoop

nets. No bluegill, black crappie, or sauger older than

age IV, and only one freshwater drum older than IV were

caught in the study area.

Discharge varied from month to month and year to year.

Water temperature and dissolved oxygen concentration were

nearly uniform with depth and among sampling sites each

month. Height of wing dams and their Position with respect

to an upstream bend in the river and to other wing dams

influenced current velocity in the study area. Current

sweeping over submerged wing dams and over emergent wing

dams during high river stages helps prevent sediment

accretion between them.
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INTRODUCTION

Wing dams are low structures of brush and rock rubble

that extend from the river bank into the main channel.

Wing dams, also commonly referred to as wing dikes and spur

dikes, divert water to the main channel, especially during

periods of low flow, reducing the need for dredging. A

major problem associated with wing dams has been sediment

accretion in slack water areas between wing dams and

adjacent backwaters causing loss of fish habitat (Funk and

Robinson 1974). Currently, little information exists

concerning the use of wing dams by fish and fish food

organisms although wing dams are preferred fishing spots

of many anglers.

Thousands of wing dams were built in the Uoper Miss-

issippi River by the U.S. Army Corps of Engineers to help

maintain the 4.5 and 6 foot navigation channels authorized

by Congress in 1890 and 1907. Construction of wing dams

between 1890 and 1930 caused a slight decrease in the

width of the Upper Mississippi River (Simons et al. 1975).

Lateral wing dams closed off old channels, constricted low

flows, and helped prevent the river from returning to

another alignment. A permanent rise in water level caused

by construction of a series of 29 locks and dams between

1930 and 1940 submerged many of the wing dams in the Uoper

Mississippi River.

In 1977, the Army Corps of Engineers submitted plans
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to GREAT II (Great River Environmental Action Team), the

organization charged with developing an environmentally

sound river management plan, for repair of wing dams in

Pools 13 and 19. The fish and wildlife work group of

GREAT II proposed that notches be constructed in the wing

dams to help reduce sedimentation between them. Notching

has been used extensively on the Missouri River in an

attempt to restore slack water fish habitat by allowing

flow into the area immediately below wing dams (Kallemeyn

and Novotny 1976; Jennings 1979; Reynolds 1978; Dieffenbach

1980). The effects of notching have been variable because

some notches have permitted scouring of sediments below

wing dams and others have not. Much of the variation in

success has been attributed to the height and location of

notches in wing dams and to location of the wing dam in

the flow field (Jennings 1979; Simons et al. 1974).

Nonetheless, notching has created additional slack water

habitat and increased habitat diversity for fish in

channelized portions of the Missouri River (Kallemeyn and

Novotny 1976; Jennings 1979).

This study was the initial phase of a oroject to

determine the effects of wing dam notching on aquatic

community characteristics in a wing dam field in Pool 13

of the Upper Mississippi River. Six wing darns and an

adjacent side channel were studied in June, August, and

October 1978, and June 1979. Three of the wing dams were

notched in June 1979.

.6 IN
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Objectives for this portion of the project were to

describe physical characteristics of the study area, to

determine fish species composition and relative abundance

of fish at wing dams and in habitats associated with wing

dams, and to identify factors such as time of year and

habitat differences that may influence variations in

relative abundance of fish. In conjunction with this fish

study, benthic macroinvertebrates and sediments were

investigated by Thomas Hall of the Wisconsin Cooperative

Fishery Research Unit (Hall 1980). The post-notching study

is presently being conducted by Scott Corley from the

Wisconsin Cooperative Fishery Research Unit, and is

scheduled to be completed in Fall 1980.
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STUDY AREA

The study area encompassed wing dams 25, 26, 28, 29,

30, 31, and an unnamed side channel between river mile

547.4 and 548.6 in the upper end of Pool 13 of the Upper

Mississippi River adjacent to Carroll County, Illinois

(Figure 1). Pool 13, created by construction of Lock and

Dam 13 north of Fulton, Illinois, in 1939, is 55 kilometers

long and 178 meters above sea level. Pool 13 has 29,103

acres of surface water at flat pool stage, of which 7,276

acres are main channel. Almost 95 percent of the shoreline

in Pool 13 is under federal control.

Bedrock in the area of the pool consists of Galena

dolomite and Maquoketa shale from the Ordovician age. Depth

to bedrock ranges from 9 to 46 meters. There are no glacial

deposits in the northern area of Pool 13, but glacial

deposits in the southern area of the pool are of the Illi-

noian and Kansan stages. Floodplain soils are silt-clay

deposited 1 to 6 meters deep overlying sand. Pool 13 drains

an area of 221,445 square kilometers. Approximately

1,415,232 metric tons of sediment enters Pool 13 annually.

The river bed consists of sand with lesser amounts of silt-

clay, gravel, and boulders (U.S. Army Corps of Engineers

1974).

River mile 548 is the major recurrent dredging site in

Pool 13. About 892,335 cubic meters of sediments were

dredged from the main channel between 1945 and 1975 (U.S.
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Army Corps of Engineers 1974). Some of the dredge spoil

was placed between wing dams 24 and 26, 27 and 29, and at

wing dam 31 (Figure 1).

Two classes of Upper Mississippi River aquatic habitat,

main channel border and side channel, were present. These

areas were similar to habitats defined by the Upper Mississ-

ippi River Conservation Committee (Nord 1971).

Main Channel Border

The main channel border was the zone between the 2.74

meter (9 foot) navigation channel and islands or the

Illinois river bank. All of the wing dams were in

this area. The navigation channel edge of this zone

was marked by buov and was adjacent to the distal

ends of the wing dams. Substrate of the main channel

border was primarily sand and no rooted aquatic

vegetation was found growing there.

Side Channel

Side channels are departures from the main channel

border area which have current during normal river

stages. Some current was always present in the side

channel at mile 548. The bottom consisted primarily
of sand, but silt and clay were also present in

varying amounts. Numerous fallen trees provided

cover for fish along side channel shorelines.

The wing dams near mile 548 extended into the river as

much as 300 meters from the Illinois bank. For the purposes
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of this study, wing dams were classified as submerged or

emergent. Submerged wing dams remained under water during

periods of low flow. Wing dams 25, 29, 30, and 31 were

submerged wing dams. Emergent wing dams were tall enough

to breach the water surface during low flow conditions

although they were submerged when the river was high in

June 1978 and 1979. Wing dams 26 and 28 were emergent.

Wing dam 28 was the tallest, only rarely being completely

under water. Wing dam 26 was emergent only during August

and October 1978. Notches were constructed in wing dams 25,

26, and 28 in June 1979. The notch in wing dam 25 was to

be 46 meters wide and centered 84 meters from the Illinois

bank. The notch in wing dam 26 was also to be 46 meters

wide, but centered 99 meters from the Illinois bank. The

notch in 28 was to be constructed 91 meters wide and

centered at 61 meters from the island. All notches were to

be 1.5 meters deep. Because notching had not been completed

by the end of my sampling in June, 1979, the actual

dimensions were not measured.
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METHODS

Fish Capture

Fish were caught with the aid of electrofishing gear

(alternating current), hoop nets, and small-mesh seines.

A boom shocker, described by Novotny and Priegel (1974),

was operated at 7-9 amperes with 230 volts or 9-11 amperes

with 320 volts. Three transects were established on wing

dam 25 and four transects on the remaining five wing dams

for electrofishing (Figures 2-4). Transects, which were

perpendicular to and crossed each wing dam, were located

between the following distances from the Illinois bank:

Wing dam 25 - (1) shoreline (2) between 60 and 105 meters

(3) between 150 and 200 meters.

Wing dam 26 - (1) shoreline (2) between 75 and 120 meters

(3) between 165 and 210 meters (4) between 260 and 300 meters.

Wing dam 28 - (1) shoreline (2) between 30 and 75 meters

(3) between 120 and 165 meters (4) between 240 and 290 meters.

Wing dam 29 - (1) shoreline (2) between 75 and 105 meters

(3) between 135 and 180 meters (4) between 230 and 275 meters.

Wing dam 30 - (1) shoreline (2) between 75 and 105 meters

(3) between 135 and 185 meters (4) between 230 and 275 meters.

Wing dam 31 - (1) shoreline (2) between 75 and 105 meters

(3) between 135 and 180 meters (4) between 230 and 275 meters.

Distances from the bank were measured with the aid of

a Rangematic distance finder. Transects were marked with
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FIGURE 2. Electrofishing transects and hoop net stations for

wing dams 25 and 26, Pool 13, Upper Mississipoi River.
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FIGURE 3. Electrofishing transects and hooo net stations for wing
dams 28 and 29, Pool 13, Upper Missicsippi River.
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FIGURE 4. Electrofishing transects and hoop net stations for
wing dams 30 and 31, Pool 13, Upper Mississiopi River.
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buoys. Shoreline transec <tended approximately 50 meters

upstream and downstream from the wing dams, and the other

transects extended about 40 meters above and below each wing

dam. The effort at transects on emergent wing dams 26 and

28 was concentrated along the rock rubble sides of the wing

dams. Also, two shoreline transects were fished along each

bank of the side channel (Figure 5). About 800 meters along

the island and 1000 meters along the Illinois bank were

electrofished.

Each transect was fished twice at night with 72 hours

between efforts. Shocking effort was usually 30 minutes

per transect. Effort was reduced to 15 minutes over sub-

merged wing dams if no fish were being captured. A catch

boat downstream (Hubley 1963a) was used to pick up fish

missed by the netting crew in the shocker boat.

Two hoop nets (Greenbank 1946; Starrett and Barnickol

1955) were set above, and two below each wing dam (Figures

2-4). Nets were placed at about 1/4 and 1/2 of the distance

to the distal ends of the dams. Nets downstream from the

wing dams were staked to the river bed within 20 meters of

the dam and were allowed to trail downstream with the net

opening downstream. Upstream nets were staked so that the

net was less than 20 meters upstream from the wing dam.

One hoop net was set at the upstream end of the side channel,

two were in the central portion, and another in the down-

stream end of the side channel (Figure 5). Nets were

I-
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FIGURE 5. Electrofishing transects, hoop net stations,

and seine stations in the side channel at river mile 548,

Pool 13, Upper Mississippi River.
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approximately 800, 400, and 70 meters from the lower end

of the side channel. Hoop nets were 0.76 meters (2.5 feet)

in diameter with 2.5 cm (1 inch) bar mesh. Each net

contained seven hoops and had two throats, one attached to

each of the second and fourth hoops. Most nets were fished

unbaited for two consecutive days then baited with soybean

cake (Mayhew 1973) for 2 days. Due to difficulties in

retrieving the nets, eight nets in June and one net in

October 1978 were fished longer than 2 days. Roughly 2 kg

of soybean cake was used in each baited net.

Four shoreline seine hauls were made in the side charnel

at night during each sampling month. Two hauls were made

on a beach at the northeast end of the side channel, one

from a beach at the southwest end and one from a backwater

in the central side channel (Figure 5). A 0.6 cm (.25 inch)

mesh bag seine, 10 meters (32 feet) long was used in August

and October 1978 and June 1979. In June 1978, a 6 meter

(20 feet) long 0.6 cm mesh straight seine was used. Seine

hauls were 9 to 18 meters in length.

Total length (Hile 1948) and weight measurements to

the nearest millimeter and to the nearest 2 or 10 grams,

depending on the scale used, were obtained for most fish.

Minnows and other small fish were preserved for positive

identification in a laboratory. No weights were obtained

for preserved fish and no length measurements were obtained

for 622 emerald shiners shocked in the side channel in

August. Lengths and weights of fish with deformed or
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damaged bodies were not used in computing length-weight

relationships or mean, range, and standard deviation of

length or weight.

Fish were marked with three fin clips to determine if

movement was occurring within the study area and to enable

me to evaluate the extent to which we were recapturing fish.

Fish captured and released at wing dams 25, 26, and 28 were

marked with left ventral fin clips. Fish from wing dams 29,

30, and 31 were given right ventral fin clips. The top of

the caudal fin was clipped from fish captured in the side

channel. Minnows and gizzard shad were not marked.

Age, Growth, Mortality Estimates

Scale samples from bluegill, black crappie, freshwater

drum and sauger were taken from the left side of the fish

beneath the tip of the folded pectoral fin. Impressions of

the scales were make on 0.75 mm thick acetate slides (Smith

1954). Scale impressions were magnified 40 times on a

microprojector (Van 0osten et al. 1934) for age determination.

One scale from each fish was selected for measurement to each

annulus and to the anterior margin of the scale. Measure-

ments were made along the centermost radius beginning at the

middle of the focus (Hile 1941).

Ages were assigned and scales measured by two workers

independently. A third person aged the scales if the first

two disagreed (Carlander 1961). The sample was discarded

if none were in agreement. Additionally, ages were assigned
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to channel catfish caught in this study on the basis of

length-frequency distributions for each age class that

were provided to me by John Pitlo, Bellevue Fishery Research

Station, Iowa Conservation Commission. Using similar hoop

nets, Pitlo collected channel catfish during the summer of

1978 ;*n Pool 13 and determined their ages by microprojection

of pectoral spine cross-sections (Sneed 1950; Marzolf 1955;

Muncy 1959).

GM functional regressions were calculated to describe

body length versus scale radius relationships (Ricker 1973).

Lengths of fish with deformed or damaged bodies were not

used in computing the body-scale relationship. Mortality

or survival rates were estimated from catch curves (Ricker

1975).

Hydrographic Relief

Three hydrographic relief transects were established

on each wing dam. Transects were perpendicular to and

crossed each wing dam. The 61 meter (200 feet) long

transects were located at the following distances from the

Illinois bank:

Wing dam 25 - 90, 150, and 215 meters.

Wing dam 26 - 105, 170, and 260 meters.

Wing dam 28 - 60, 120, and 245 meters.

Wing dams 29, 30, and 31 - 60, 140, and 215 meters.

Three hydrographic relief transects also were located
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in the lower, central, and upper ends of the side channel.

Transects were approximately 70, 400, and 800 meters from

the lower end of the side channel. Side channel transects

were perpendicular to the current and ran the full width

of the channel. Depths from a Vexilar sonar depth finder

were recorded at 5 second intervals while a boat moved at

a constant speed upstream along each wing dam transect or

across the side channel transects (Lind 1979). No hydro-

graphic relief information was obtained at wing dam 26 in

June 1979 because the Army Corps of Engineers was notching

that wing dam.

Water Temperature, Dissolved Oxygen, and Current Velocity

Water temperature (OC) and dissolved oxygen concentra-

tion (mg 1-1) were determined with an air-calibrated oxygen-

temperature probe (Yellow Springs Instrument Company, model

54A) at each meter of the water column at six stations for

each wing dam. Stations were at each end of the hydrographic

relief transects. Water temperature and dissolved oxygen

were determined at four stations on each relief transect

in the side channel. Stations in the side channel were

equidistant along each transect. Calibration of the oxygen-

temperature probe was verified with a laboratory grade

mercury thermometer for water temperature and modified

Winkler tests for dissolved oxygen (APHA 1975; EPA 1979).

Surface and subsurface velocity was measured at each

of these stations with a cable suspended Price current
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meter, model F584 (Welch 1948). Velocity was usually

recorded at 0, 0.2, 0.6 of the depth and at the bottom.

In depths less than one meter, velocity was recorded only

at the surface, bottom, or at 0.5 of the depth. Calibra-

tion of the current meter was checked by comparing the

velocity determined with the current meter with that of an

orange traveling a measured distance at the water surface

in a given time (Stalnaker and Arnette 1976).

Staff Gauge and Discharge

Hourly staff gauge measurements for the tailwaters

of Lock and Dam 12 were obtained from U.S. Army Corps of

Engineer personnel at the lock and dam. Mean monthly

discharges for Lock and Dam 12 were courteously provided

to me by the Rock Island District Corps of Engineers.

I.
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RESULTS AND DISCUSSION

Species Captured

Fifty two species of fish were caught with hoop nets,

electrofishing gear, and small-mesh seines (Table 1 and

Appendices A-L).

Rasmussen (1979), in the most comDrehensive recent

review of the distribution and relative abundance of fish

in the Upper Mississippi River, listed 70 species as

possible inhabitants of Pool 13. Shorthead redhorse,

regarded by Rasmussen as not being generally distributed

in Pool 13, were abundant at mile 548. Eleven rock bass

and 14 silver redhorse, considered rare in Pool 13 by

Rasmussen, were encountered in the study area. Three

trout-perch were caught with small-mesh seines in June and

August of 1978; there are no previous records of trout-

perch in Pool 13. The trout-perch were caught between

10:00 and 12:00 PM along shallow sand beaches in the side

channel. Trout-perch are generally found above Pool 10,

but have been reported as far south as Pool 18 (Smith et

al. 1971).

Species Group Composition

Grouping fish species into categories to provide a

simpler view of the fish community was useful for comparing

catches in various habitats, and may be helpful for

Li
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TABLE 1. Total number and weight of each fish species caught in June,
August, and October 1978 and June 1979 with hooo nets, electrofishing
gear, and small-mesh seines. Common and scientific nomenclature follows
the American Fisheries Society check list (Bailey 1970).

Number Weight
Common name Scientific name captured (grams)

Shovelnose sturgeon Scaphirhynchus platorynchus 2 1257

Paddlefish Polyodon spathula 1 690

Longnose gar Lepisosteus osseus 59 25,757

Shortnose gar Lepisosteus olatostomus 7 4120

Bowfin Amia calva 1 266

Gizzard shad Dorosoma cenedianum 28 1073

Mooneye Hiodon tergisus 16 2315

Northern pike Esox lucius 2 2960

Carp Cyprinus carpio 308 417,593

Silvery minnow Hybognathus nuchalis 19 -

Soeckled chub Hybopsis aestivalis 1 -

Silver chub Hybonsis storeriana 115 362

Emerald shiner Notropis atherinoides 1309 -

River shiner Notropjs blennius 229 -

Spottail shiner Notropis hudsonius 13 -

Spotfin shiner Notropis spilopterus 21 -

Fathead minnow Pimeohales promelas 1 -

Bullhead minnow Pimephales vigilax 93 -

River carpsucker Carpiodes carpio 59 34,237

Quillback Carpiodes cyprinus 124 37,504

Highfin carpsucker Carpiodes velifer 22 3863

Smallmouth buffalo Ictiobus bubalus 325 168,338

A
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TABLE 1 (continued)

Number Weight
Common name Scientific name captured (grams)

Bigmouth buffalo Ictiobus cyirinellus 16 20,021

Black buffalo Ictiobus nieger 3 3505

Spotted sucker Minytrema melanops 2 601

Silver redhorse Moxostoma anisurun 14 14,712

Golden redhorse Moxostoma erythrurum 22 4948

Shorthead redhorse Moxostoma macrolepidotum 192 61,530

Black bullhead Ictalurus melas 12 1505

Yellow bullhead Ictalurus natalus 1 142

Channel catfish Ictalurus ounctatus 492 76,693

Stonecat Noturus flavus 2 112

Tadpole madtom Noturus gyrinus 28 -

Flathead catfish Pylodictus olivaris 63 22,101

Trout-perch Percopsis omiscomaycus 3 -

Brook silverside Labidesthes sicculus 6 -

White bass Morone chrysoos 42 2875

Rock bass Ambloplites rupestris 11 1034

Pumpkinseed Lepomis gibbosus 1 92

Orangespotted sunfish Lepomis humilis 89 195

Bluegill Lepomis macrochirus 628 a  24,771

Smallmouth bass Micronterus dolomieui 8 1848

Largemouth bass Micronterus salmoides 62 9601

White crappie Pomoxis annularis 72 6041

Black crappie Pomoxis nigromaculatus 170 9094

Johnny darter Etheostoma nigrum 1 -
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TABLE I (continued)

Number Weight

Common name Scientific name captured (grams)

Yellow perch Perca flavescens 1 98

Logperch Percina caprodes 26 -

River darter Percina shumardi 7 -

Sauger Stizostedion canadense 270 26,089

Walleye Stizostedion vitreum 52 9790

Freshwater drum Aplodinotus grunniens 62 9b 53,984

Grand total 5680 1,051,717

a Includes an estimated 132 young-of-the-year bluegill caught in August.

b Includes an estimated 227 young-of-the-year freshwater drum caught in

October.

mom
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comparing the pre-notching and post-notching fish commun-

ities. Christenson (1965) and Ellis (1978) grouped fish

species from the Upper Mississippi River into six categories:

game fish, panfish, catfish, predatory rough fish, forage

fish, and rough fish. Game fish encountered in this study

were walleye, sauger, largemouth and smallmouth bass, and

northern pike. Panfish (eight species) included white bass,

yellow perch, and the remaining centrarchids. Catfish

(five species) included all ictalurids except tadpole mad-

toms. Bowfin, longnose gar, and shortnose gar were consid-

ered predatory rough fish. Forage fish (16 species) were

gizzard shad, tadpole madtoms, trout-perch, brook silver-

side, minnows, and darters. The remaining 15 species were

classified as rough fish.

Forage and rough fish comprised 60% of the species

found in the study area. Rough fish were the most important

component of the catches, averaging 44,% of the numbers and

78% of the weight in each month (Tables 2-5). The relatively

high percentaqes of panfish and forage fish in August

compared to June and October were caused by the abundance

of bluegill and emerald shiners in August.

Schramm and Lewis (1974) grouped Mississippi River

fishes according to their food habits in four categories

based on diets primarily of plankton, benthos, benthos and

fish, or fish. Although food habits of many Mississippi

River fish species change with life history stage, time of
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TABLE 2. Total numbers of game fish, panfish, catfish, predatory rough fish,
forage fish, and rough fish in the catch for each month.

Category

Date Game fish Panfish Catfish Predatory Forage Rough Total

rough fish fish

Jun 1978 71 63 94 22 107 280 637

Aug 1978 168 850 162 19 1633 423 3255

Oct 1978 124 71 262 2 123 749 1331

Jun 1979 31 31 51 24 37 286 460

Total 394 1015 569 67 1900 1738 5683

TABLE 3. Total weight (grams) of game fish, panfish, catfish, predatory rough
fish, forage fish, and rough fish in the catch for each month.

Category

Date Game fish Parifish Catfish Predatory Forage Rough Total
rough fish fish

Jun 1978 8267 3221 21,037 10,652 514 106,209 149,900

Aug 1978 18,652 35,179 29,459 7466 359 199,416 290,531

Oct 1978 17,977 3956 40,570 1150 498 339,335 403,486

Jun 1979 5392 1948 9345 10,875 64 180,280 207,904

Total 50,288 44,304 100,411 30,143 1435 825,240 1051,821

~.i.

LL
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TABLE 4. Percent of game fish, panfish, catfish, predatory rough fish,
forage fish, and rough fish in the total catch by number for each month.

Category
Predatory

Month Game fish Panfish Catfish rough fish Forage Rough fish

Jun 1978 11.1 9.9 14.8 3.5 16.8 44.0

Aug 1978 5.2 26.1 5.0 0.6 50.2 13.0

Oct 1978 9.3 5.3 19.7 0.2 9.2 56.3

Jun 1979 6.7 6.7 11.1 5.2 8.0 62.2

TABLE 5. Percent of game fish, vanfish, catfish, predatory rough fish,
forage fish, and rough fish in the total catch by weight (grams) for each
month.

Category
Predatory

Month Game fish Panfish Catfish rough fish Forage Rough fish

Jun 1978 5.5 2.1 14.0 7.1 0.3 70.9

Aug 1978 6.4 12.1 10.1 2.6 0.1 68.6

Oct 1978 4.5 1.0 10.1 0.3 0.1 84.1

Jun 1979 2.6 0.9 4.5 5.2 0.0 86.7

41-- r
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year, and food availability (Merz 1974; Bailey and Harrison

1945; Jude 1968; Nelson 1968; Ranthum 1969; Bur 1976; and

Wynes 1976), benthic invertebrates apparently were an

important food source in the study area. Fishes with diets

primarily of benthos according to Schramm and Lewis (1974)

were 51% of the catches by number and 81% of the catches

by weight for all gear combined. Benthos feeding fishes

were shovelnose sturgeon, mooneye, silver chub, spotfin

shiner, river shiner, speckled chub, carp, yellow and

black bullheads, stonecat, tadpole madtom, brook silver-

side, trout-perch, orangespotted sunfish, bluegill, pump-

kinseed, johnny darter, logperch, river darter, freshwater

drum and catostomids.

Balon (1975) and Muncy et al. (1979) proposed systems

for grouping fish based on their reproductive strategies

or niches. I assigned species from this study to Balon's

"reproductive guilds" according to their spawning habits

and early life history and development (Table 6) although

I had limited knowledge of the reproductive habits of

carpsuckers, buffalos, and shovelnose sturgeon. Balon's

original classification scheme was used whenever there was

confusion about the spawning habits of a species. For

example, Pflieger (1965) reported that the spotfin shiner

deposits eggs in loose bark or in crevices of logs and

tree roots, which suggests that they are brood hiders

rather than open substrate spawners as proposed by Balon
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TABLE 6. Reproductive guilds (Balon 1975) of fish species from river mile 548,
Pool 13, of the Upper Mississippi River.

Reproductive guilds

A. Nonguarders
A. 1. Open substratum spawners

A. 1. 1. Pelagophils - Emerald Shiner, Freshwater Drum, Speckled Chub.
A. 1. 2. Litho-pelagophils - Gizzard Shad, Mooneye, Paddlefish.
A. 1. 3. Lithophils - River Shiner, Spotted Sucker, Golden Redhorse,

Silver Redhorse, Shorthead Redhorse, Trout-perch,
Sauger, Walleye, Shovelnose Sturgeon.

A. 1. 4. Phyto-Lithophils - Silvery Minnow, Silver Chub, Spotfin Shiner,
Brook Silversides, White Bass, Yellow perch.

A. 1. 5. Phytophils - Carp, Longnose Gar, Northern Pike, Bigmouth Buffalo,
Shortnose Gar, Smallmouth Buffalo, Black Buffalo.

A. 1. 6. Psammophils - Spottail Shiner, Quillback, Log Perch, River
Carpsucker, Highfin Carpsucker.

A. 2. Brood Hiders
A. 2. 1. Lithophils - River Darter.

B. Guarders
B. 1. Substratum choosers

B. 1. 2. Phytophils - White Crappie

B. 2. Nest spawners
B. 2. 1. Lithophils - Flathead Catfish, Black Bullhead, Smallmouth

Bass, Rockbass, Bluegill, Orangespotted Sunfish.
B. 2. 2. Phytophils - Bowfin, Black Crappie, Largemouth Bass.

B. 2. 5. Speleophils - Channel Catfish, Yellow Bullhead, Stonecat,
Tadpole Madtom, Johnny Darter.

B. 2. 6. Polyphils - Pumpkinseed, Fathead minnow, Bullhead minnow.

.... ...
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(1975). Walleye spawn over rock and gravel (Johnson 1961;

Niemuth et al. 1972) but also in flooded marshes (Priegel

1970) suggesting flexibility in their reproductive habits.

The river and its associated backwaters, coupled with

seasonal flooding, provides a diverse array of reproductive

opportunities. The number of guilds found in the study

area was similar to the number reported for Canada (Balon

1975). Fourteen guilds represent all of the freshwater

fishes of Canada. Twelve of these reproductive guilds

were encountered at river mile 548 (Table 6). Guilds from

the study area differed in their preferred spawning sites,

reproductive behavior, and early life history and develop-

ment.

Open substrate spawners exhibit no parental care.

Among them pelagophils (A.1.1) scatter non-adhesive eggs

in open water. The eggs of pelagophils are buoyant, and

the larvae, strongly phototropic. Lithophils (A.1.3)

deposit eggs on rock or gravel substrates where the

embryos develop, scatter, and hide. Phytophils (A.1.5)

lay adhesive eggs in live or dead aquatic or flooded

terrestrial plants. The larvae have no photophobic response

as is found in lithophils. Other open substrate spawners

were litho-pelagophils (A.1.2), which deposit eggs over

rocks but their larvae are pelagic, phyto-lithophils (A.1.4),

which deposit eggs on submerged plants, logs, rocks, or

gravel, and psammophils (A.1.2), which scatter eggs over

sandy bottoms. The only brood hiding fish encountered were
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lithophils (A.2.1) which hide eggs but do not guard them.

Among the guarders, phytophils (B.1.2)scatter eggs or

attach them to submerged plants where they are cared for

by the male parent. Nest spawners exhibit parental care

and choose substrates of rock or gravel for nests (B.2.1

lithophils), or soft mud for nests of plant matter (8.2.2

phytophils), or cavities or undersurfaces of stones for

nesting (B.2.5 speleophils). Polyphils (B.2.6) use a

variety of substrates and materials for nests.

Some guilds were more important than others in the

catches of all three gears combined. Most guilds included

open substrate spawners, followed by nest spawners (Tables

6-7). The largest number of species, nine, occurred in the

non-guarding lithophil guild (A.1.3). The greatest number

of fish caught by all gear in all sampling periods combined

were open water spawners (A.1.1 pelagophils, Table 7).

Substantial changes in the importance of a guild may

indicate the manner in which notching influences the fish

community if reproductive habitats are changed.

Influence of Time of Year and Discharge on Catches

Time of Year

Species composition of catches for each month were

similar, especially the species mainly comprising the

biomass. Carp and smallmouth buffalo were major components

of the biomass; they were consistently the most important
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TABLE 7. Percent of each of Balon's reproductive guilds in the
catch by number for each month, and all months combined.

Reproductive June August October June All months

guild 1978 1978 1978 1979 combined

A.1.1. 17.3 42.9 30.1 7.4 34.1

A.1.2. 0.5 0.8 1.0 0.4 0.8

A.1.3. 29.5 8.8 15.9 21.4 13.8

A.1.4. 1.7 4.1 3.8 2.4 3.6

A.1.5. 15.1 6.3 20.7 31.4 12.7

A.1.6. 6.6 2.4 3.7 16.6 4.3

A.2.1. 0.0 0.2 0.2 0.0 0.1

B.1.2. 2.2 1.5 0.4 0.7 1.3

B.2.1. 8.5 20.8 3.1 8.3 14.3

B.2.2. 3.6 5.6 1.1 2.8 4.1

B.2.5. 11.0 5.2 19.5 6.6 9.3

B.2.6. 4.1 1.5 0.6 2.0 1.6

I

&
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two species by weight in electrofishing, hoop net, and

seine catches combined in every month (Table 8). Shorthead

redhorse were also important in the catch by weight each

month. Freshwater drum ranked in the most important five

species by number every month. Channel catfish were most

abundant in hoop net catches during all three months of

1978, comprising 27 to 58% of the catch, but smallmouth

buffalo dominated June 1979 hoop net catches and were 40%

by number of the catch (Table 9). Smallmouth buffalo were

most important by weight in the hoop nets every month,

comprising 24 to 55% of the catch.

Notwithstanding these consistencies, numbers of

various species in the catches changed dramatically from

month to month because of variation in numbers of cyprinids,

especially emerald shiners; centrarchids, especially blue-

gill; and freshwater drum (Table 10). Percentages by

number and weight of game fish, panfish, catfish, predatory

rough fish, forage fish, and rough fish in each month

(Tables 4-5) were significantly different (Chi-square = 37.2

to 129.6; 12 to 15 d.f.; p=.025), even when the effect of

1123 schooling emerald shiners caught in August was removed.

The emerald shiner and bluegill dominated numbers caught

in all gears combined in August 1978, comprising 57% of the

catch. A total of 823 emerald shiner were caught over sand

bars in the side channel on August 13 (Appendix B). Another

aggregation of 300 emerald shiners was captured along the

shallow sand beach adjacent to wing dam 31 on August 16.

F_
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Schools of emerald shiner were shocked in 0.3 meters of

water or less. Cyprinids other than emerald shiner and carp

were also more abundant in August than other months. Almost

48% of the number of fish caught in August were minnows,

whereas minnows were only 8 to 14% of catches in other

months. Carp were abundant in all months.

Centrarchids, caught in all gears, were most abundant

in August (Table 10). The 584 centrarchids shocked in

August comprised 24% of the electrofishing catch. Only

24 to 44 centrarchids (5 to 14% of the catch) were caught

by shocking in the other months. Largemouth bass, black

crappie, and bluegill, three of the most abundant centrar-

chids, were found at emergent wing dams primarily in August

(Table 11). In hoop net catches, 3, 164, 5, and 1 centrar-

chids were caught in June, August, and October 1978 and

June 1979 (Tables 12-15). Centrarchids were present in

hoop nets at all submerged wing dams in August, but not in

other months. Bluegill, white crappie and black crappie

were 41% of the August hoop net catch and only I to 2% of

hoop net catches for other months. Similarly, Dunham and

Bertram (1972) caught more centrarchids in mid-summer (July)

than May by electrofishing, hoop netting, trap netting, and

gill netting in Pools 12 and 13.

Bluegill abundance may have been related to high water

temperatures but did not appear to be closely related to

river stage. Bluegill were shocked on emergent wing dams

almost exclusively in August when the water temperature was

I.



37

TABLE 11. Fish caught by electrofishing at emergent wing dams 26 and
28 in June, August, and October 1978.

Number of Fish

SDecies June August October

Mooneye 1 5 1
Carp 3 38 27
Silver Chub 2 3 5
Emerald Shiner 3 64 2
River Shiner 1 12 3
Quillback 1 4 4
Shorthead Redhorse 16 25 18
Sauger 2 19 17
Walleye 2 5 5
Freshwater Drum 5 22 161

Channel Catfish 0 10 3
Flathead Catfish 0 2 1
White Bass 0 5 5
Bluegill 0 160 1
Smallmouth Bass 0 3 3
White Crappie 0 4 1
Northern Logperch 0 11 1
River Darter 0 3 1

Shortnose Gar 2 0 0
Gizzard Shad 1 0 1Spottail Shiner 0 2 0

Spotfin Shiner 0 2 0
Bullhead Minnow 1 4 0
River Carpsucker 0 1 0
Highfin CarpsucKer 0 0 1
Rock Bass 2 2 0
Pumpkinseed 0 1 0
Orangespotted Sunfish 0 1 0
Largemouth Bass 0 15 0
Black Crappie 0 11 0

UT
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250 C and river stage was 1.5 to 1.8 meters. No bluegill

were shocked on emergent wing dikes in June when water

temperatures were 210 to 230 C and river stages were greater

than 2.2 meters, and only one bluegill was shocked in

October when the water was 130 C and river stage was 1.4 to

2.0 meters. In October, bluegill may have moved to deeper

water for the winter (Scott and Crossman 1973). Most of the

bluegill were one and two years old.

Freshwater drum replaced bluegill in late October as

the most abundant species at emergent wing dams and main

channel border shorelines. Drum were 61.5% of the electro-

fishing catch by number over emergent wing dams and 39.7%

of catches along main channel border shorelines. Most of

the drum were caught October 20 to 21 when the water temp-

erature was 130 C and river stage was 1.4 meters and steady.

Schools of freshwater drum were not found October 6 to 10

when the river stage was 1.9 to 2.0 meters and water temp-

erature 130 to 140 C. Most of the freshwater drum were

young-of-the-year and one year old fish. These schools or

aggregations of a species, ie. freshwater drum, bluegill,

and emerald shiners, should be considered when comparing

pre- and post-notching conditions.

Discharge

Electrofishing catches were strongly influenced by

river stage or discharge. Few fish were caught on wing dams

during high flow conditions; for example only three fish
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were caught at wing dams 26 and 28 during June 1979 when

water stages were high (average 2.83 meters) and those

dams were submerged. Shocking was most effective on

emergent dams during river stages less than 2.13 meters

(Table 16). Four hundred thirty four and 262 fish were

caught at emergent wing dams in August and October when

low flow conditions existed. The region between emergent

wing dams may have also been more attractive to fish

normally associated with slack water habitats during low

flows. The wing dams reduced current velocities in these

areas during low flows.

Low water transparency, strong water currents, and

the depths of submerged wing dams made shocking ineffective

over submerged wing dams in every month. Only 24 fish were

caught by electrofishing over submerged dams 25, 29, 30,

and 31 during all four months (Table 17). Current velocity

as high as 96 cm sec -1 hindered netting of shocked fish.

Secchi disc transparency was never greater than 0.46 meters

and was usually only 0.30 meters, making it difficult to

see fish. The maximum effective depth for capturing fish

was probably less than 0.6 meters since fish were rarely

seen below that depth. Submerged wing dams were generally

deeper than 1.5 meters.

Hoop net catch rates appeared to be negatively related

to discharge (Table 18). Regression of the mean catch rate

for hoop netting in each month with the mean monthly

discharge yielded a correlation coefficient of -0.934.
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TABLE 16. Average electrofishing catch rates for transects at
emergent wing dams 26 and28 during high (greater than 2.74 m) and
low (less than 2.13 m) river stages.

Average electrofishing catch rate
(number of fish/30 min.)

Month High stage Low stage

June 1978 0.7 6.7

August 1978 36.2

October 1978 21.8

June 1979 0.3

_.
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TABLE 17. Fish caught by electrofishing at submerged
wing dams 25, 29, 30, and 31 during all four months.

Species Number captured

Longnose gar 2

Shortnose gar I

Mooneye 2

Emerald shiner 3

Quillback 2

Smallmouth buffalo 1

Bigmouth buffalo 6

Shorthead redhorse 4

Channel catfish 1

Wall eye 1

Freshwater drum I

41

I.
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TABLE 18. Mean monthly discharge (m3 sec -1) and hooD net catch
rates (number of fish/net day) for each month.

Date Discharge Catch rate

June 1978 1790 1.3

August 1978 1290 3.4

October 1978 1130 3.8

June 1979 2280 1.2

?
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With natural log transformations of discharge and catch

rates, a significant correlation coefficient (95% level)

of -0.960 was obtained. A linear relationship does not

have to be assumed when log transformations are used.

August Catches

Fish were most diverse throughout the study area in

August. Forty two fish species were encountered in August,

and 40, 38, and 35 species in October and June 1978, and

June 1979. Significantly more species (paired t-test; 6

d.f.; p=.025) were caught throughout the study area by

hoop netting and electrofishing combined in August than in

any other month (Table 19). Dunham (1971) caught the great-

est variety of species in August when electrofishing below

navigation dams 12 through 26 on the Upper Mississippi River.

Numbers of fish species found in most habitats in the study

area were also greatest in August. More fish species

(paired t-tests; 5 d.f.; p=.025) were present along main

channel border shoreline electrofishing transects in August

than in other months (Table 20). The greatest diversity of

fish on emergent wing dam transects, 27 species, occurred in

August (Table 21). The number of species seined in the side

channel ranged from a high of 28 in August to 14 in June

1979.

Fish appeared to be most abundant in the study area in

August. Total numbers of fish caught in the study area in

August were 3255 versus 1331, 637, and 460 caught in October,

-- . . . ..- ~ E E
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TABLE 19. Number of species caught by hoop netting and electro-
fishing on or near each wing dam and in the side channel.

Number of species caught

June August October June Row
Site 1978 1978 1978 1979 Mean

Wing dam 25 12 16 10 18 14.0
Wing dam 26 19 27 20 16 20.5 b ,c ,d

Wing dam 28 24 31 24 18 24 .3d,e,f
Wing dam 29 15 21 12 10 14 .5b,e

Wing dam 30 14 20 13 10 14 .3cf
Wing dam 31 8 21 16 16 15.3
Side channel 21 26 25 20 23.0

Column mean 16.1 23.1a 17.1 15.4 17.9

aAugust values were significantly higher than other months

(paired t-tests; 5 d.f.; p=.025).

b'c'd'e'fValues marked with the same superscript were
significantly different (paired t-tests; 3 d.f.; o=.025).

SII



49

TABLE 20. Number of fish species caught at main channel border
shoreline electrofishing transects in each month.

Number of species caught

Wing dam June August October June Row

(shoreline transects) 1978 1978 1978 1979 mean

25 9 12 9 13 10.8 b

26 13 19 14 14 15.0 b c

28 15 23 12 14 16.0 d,e

29 12 16 10 8 II.5c d

30 11 18 9 7 11.3 e

31 5 16 13 13 11.8

Column mean 10.8 17 .3a 11.2 11.5 12.7

aAugust values were significantly higher than other months (paired
t-tests; 5 d.f.; p=.025)

b,c,d,eValues marked with the same superscript were significantly
different (paired t-tests; 3 d.f.; p=.025).
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TABLE 21. Number of species caught on emergent wing dam electrofishing
transects in June, August, and October 1978.

Number of species caught

Row
Transect June August October mean

Wing dam 26
Inside transect 4 12 8 8 .0d
Middle transect 6 17 8 10.3 e

Outside transect 0 10 5 5 .0d,e

Wing dam 28
Inside transect 0 21 11 10.7
Middle transect 11 14 11 12.0
Outside transect 3 12 6 7.0

Column mean 4 .0a,b 14.3a,c 8.2b,c 8.8

a,b,c,d,eValues marked with the same suQerscriot were significantly
different ( paired t-tests; 5 and 2 d.f.; p=.025).
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June 1978, and June 1979 respectively. Fish were generally

more abundant at electrofishing and seining study sites in

August than in other months. With the exception of the

shoreline transect at wing dam 28, catch rates at each

electrofishing transect were highest in August, followed

by October and June (Appendices A-D). At wing dam 28, more

fish were caught in October than August because of school-

ing freshwater drum. Seine hauls netted 87 to 114 fish per

haul in August, and 12 to 48 fish in June 1978. Only 2 to

12 fish per haul were seined in October and June 1979.

Influence of Site or Habitat on the Catch

Differences from sample month to sample month in

species composition of the catches appeared to be greater

than differences between habitats. Differences between

habitats in percent by number or weight of game fish, pan-

fish, catfish, predatory rough fish, forage fish, and rough

fish were primarily due to variation in catches of three

species: emerald shiner, smallmouth buffalo, and channel

catfish. Differences with time, mentioned previously,

were caused by many species.

Electrofishing catches allowed comparison of fish

populations in three kinds of habitat: emergent wing dams,

main channel border shorelines, and side channel shorelines.

All three habitats had low current and were shallow enough

to be susceptible to the boom shocker. The major difference

I
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between the three habitats was the amount and kind of cover

for fish. Emergent wing dams were entirely rock rip-rap

with no fallen trees or emergent willows. Some rock rip-

rap was found along main channel border shorelines adjacent

to wing dams 25, 26, and 28, and a few fallen trees and

emergent willows were present, but stretches of relatively

barren sand were predominant. Fallen trees and emergent

willows were most plentiful in the side channel, which also

offered access to back water areas.

The composition of electrofishing catches was remark-

ably similar for the side channel, main channel border

shorelines, and emergent wing dams. Percent by weight of

game fish, panfish, catfish, rough fish, forage fish, and

predatory rough fish were similar for each habitat (Table

22). The greatest difference between habitats was only

4.5% in predatory rough fish. Rough fish comprised most

of the biomass in all three habitats. Percent by number

of each fish category varied somewhat between habitats

because of large schools of emerald shiners, totalling

1123 fish, that were present in the side channel and

along the shoreline of wing dam 31 in August (Table 23

and Appendix B). When I removed the effect of the emerald

shiners, there was no significant difference (Chi-square =

6.7; 10 d.f.; p=.025) between habitats in the percent by

number of each category (Table 24).

Although most species were found in all three habitats
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TABLE 22. Percent by weight of fish categories in side channel, main
channel border shoreline, and emergent wing dam electrofishing
catches for all four months combined.

Percent by weight
Side Main channel Emergent

Category channel border shorelines wing dams

Game fish 5.6 6.6 6.7

Panfish 2.9 4.2 5.6

Catfish 1.8 1.1 1.8

Predatory rough fish 5.1 3.8 0.6

Forage fish 0.1 0.2 0.3

Rough fish 84.5 84.1 85.0

Totals 100 100 100

TABLE 23. Percent by number of fish categories in side channel, main
channel border shoreline, and emergent wing dam electrofishing
catches for all four months combined.

Percent by number
Side Main channel Emergent

Category channel border shorelines wing dams

Game fish 5.6 11.4 9.6

Panfish 11.4 17.6 26.2

Catfish 0.9 1.0 2.3

Predatory 'ough fish 1.7 1.7 0.3

Forage fish 60.8 33.4 16.5

Rough fish 19.5 35.0 45.1

Totals 100 100 100

iII
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TABLE 24. Percent by number of fish categories in side channel, main
channel border shoreline, and emergent wing dam electrofishing
catches for all four months combined. The influence of emerald shiner
schools in the side channel and at the shoreline by wing dam 31 in
August has been removed.

Percent by number

Side Main channel Emergent

Category channel border shorelines wing dams

Game fish 12.8 13.8 9.6

Panfish 26.4 21.4 26.2

Catfish 2.0 1.2 2.3

Predatory rough fish 3.9 2.0 0.3

Forage fish 10.3 19.1 16.5

Rough fish 44.5 42.6 45.1

Totals 100 100 100
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electrofished, some species were more important in certain

habitats. Twenty three fish species were found in all three

habitats, and carp were consistently important in number or

weight in all (Tables 25-27). Quillback were important

along main channel border shorelines. They ranked in the

top three species by number or weight in border shoreline

catches each month (Table 26). Shorthead redhorse were

prominent in emergent wing dam catches, consistently

ranking in the top three species by number or weight in

each month's catch (Table 27).

Fish were most diverse and most abundant in the side

channel. Significantly more fish species were caught per

unit of effort in the side channel than along main channel

border shorelines or emergent wing dams in each month

(paired t-tests; 3 d.f.; p=.025). Electrofishing catch

rates in the side channel were highest in each month,

followed by main channel border shorelines and emergent

wing dams (Tables 25-27), but the differences were not

significant because of variability introduced by the large

schools of emerald shiner in August. When the effect of

the emerald shiners was removed, the differences in

catches per effort between habitats were significant

(paired t-tests; 3 d.f.; p=.025). In contrast, Bertrand

and Miller (1973) found average side channel electrofishing
catch rates were lower than catch rates at main channel

border habitats in Pools 12 and 13 of the Upper Mississippi

4m
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River. Bertrand speculated that the average catch rate in

the main channel border would have been lower but he was

not able to sample the main channel border in May. Extra-

channel habitats are likely to offer increased fish abun-

dance and production of fish food organisms (Schramm and

Lewis 1974; Eggleton 1939; Kallemeyn and Novotny 1977;

Jennings 1979; and Groen and Schmulbach 1978).

Cover and water depth along main channel border shore-

lines probably affected catches. Wing dams 26 and 28 had

more rip-rap, stumps, and logs along the channel border

shorelines than the other wing dikes. More species were

often caught (Table 20) and catch rates were usually

higher (Table 28) along the shoreline at those two wing

dams than at the others. Catch rates were also relatively

high at the shoreline near wing dam 31. Fish may have

been more vulnerable to electrofishing at the shoreline

near wing dam 31 because of the shallowness of that

shoreline compared to the others.

Hoop nets sampled two habitats: main channel border

areas adjacent to wing dams, and the side channel. Hoop

nets fished on the bottom in 1.5 to 5.0 meters of water

where boom shocking was ineffective. Current was generally

lower in the side channel than the main channel border

although current velocity was low near emergent wing dams

26 and 28 during low river stages (Appendix II).

Species composition of hoop net catches in the sideI
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TABLE 28. Catch per unit effort (number of fish/hour) at main
channel border shoreline electrofishing transects in each month.

Number of fish/hour

Wing dam June August October June Row
(shoreline transects) 1978 1978 1978 1979 mean

25 23 59 41 31 38.5
26 32 171 87 40 82.5
28 42 108 146 41 84.3
29 27 74 41 23 41.3
30 22 52 20 9 25.8
31 14 146a 90 52 75.5

Column mean 26.7 101.7 70.8 32.7 58.0

aThe influence of a large catch of 300 emerald shiners has been
removed by subtracting the emerald shiners from the catch at wing
dam 31 (page 52).

III
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channel and main channel border were similar in all but

catfish and rough fish categories (Table 29). Channel

catfish were more than twice as important in the side

channel than in the main channel border, comprising 71%

of the number and 54% of the weight of side channel hoop

net catches, but only 25% of the number and 12% of the

weight in the main channel border. Smallmouth buffalo

were more important in the main channel border. Buffalo

were 33% of the number and 53% of the weight in the channel

border versus 5% of the number and 12% of the weight in

the side channel.

Fish abundance was not different between side channel

and main channel border hoop nets. Although the average

catch rate for baited and unbaited nets in all months

combined was 1.9 fish per day near the wing dams and 5.2

fish per day in the side channel, these catch rates were

not significantly different (Table 30). Kallemeyn and

Novotny (1977) also found no difference in hoop net catch

per unit effort between side channels and main channel

borders in channelized portions of the Missouri River.

However, as in electrofishing catches, significantly

more species were caught per unit of effort in side channel

hoop nets than in main channel border nets (Table 31).

Twenty three species were netted near wing dams versus

thirteen species in the side channel, but about six times

*as much fishing took place near the wing dams. Hoop net

x

I.t
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TABLE 30. Mean catch rates for baited and unbaited hoop nets in the
side channel and near the wing dams each month.

Catch rate (number of fish/day)
June August October June Row

Habitat 1978 1978 1978 1979 mean

Baited nets

Side channel 2.5 8.3 22.1 1.3 8.55a

Wing dam 1.6 3.9 3.9 1.6 2.75a

Unbaited nets

Side channel 1.3 3.3 1.5 0.4 163b

Wing dam 0.9 2.2 0.7 0.7 1.13 b

Column mean 1.58 4.43 7.05 1.00 3.52

a,bEach pair of values marked with the same superscript were not
significantly different (paired t-tests; 3 d.f.; p=.025).

TABLE 31. Number of species caught per day in baited and unbaited hoop
nets in the side channel and near the wing dams each month.

Number of species caught/day
June August October June Row

Habitat 1978 1978 1978 1979 mean

Baited nets

Side channel .50 .75 .57 .53 59a

Wing dam .21 .18 .21 .21 .20a

Unbaited nets

Side channel .50 .74 .61 .36 .55

Wing dam .11 .24 .22 .27 21b

Column mean .33 .48 .40 .34 .39

"'Each pair of values marked with the same superscript were significantly
different (paired t-tests; 3 d.f.; p=.025).
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catches appeared to be similar at both submerged and

emergent wing dams (Tables 12-15).

Fish Use of Emergent Wing Dams

Electrofishing catches of fish on emergent wing dams

26 and 28 during June, August, and October 1978 yielded

the best information obtained about fish use of wing dams.

During these months, river stages were low enough to make

the boom shocker effective for catching fish along the

exposed rock rubble of the wing dams. As many as 434 fish

were shocked in shallow water along the rock rubble sides

of emergent dikes in one sampling month.

One third of the fish species encountered by shocking

on emergent wing dams, mooneye, carp, silver chub, emerald

shiner, river shiner, quillback, shorthead redhorse, sauger,

walleye, and freshwater drum, were present in every sampling

month of 1978 (Table 11). Channel catfish, flathead catfish,

logperch, river darter, white bass, bluegill, smallmouth

bass, and white crappie were caught along the wing dams

only during low river stages (less than 2.1 meters). A

total of 38 fish species were caught at emergent and sub-

merged wing dams by shocking and hoop netting in all

sampling months (Tables 11-15).

Fish appeared to be equally abundant and diverse at

emergent wing dam transects except the outside transects.

Fewer fish and fish species were usually caught at the
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outside transect of wing dams 26 and 28 in each month

although the difference was significant only at wing dam

26 (Tables 2, 32). At wing dam 26 less rock rubble was

exposed and susceptible to electrofishing at the outside

transect than at other transects. Wing dam 26 dropped off

into deep water abruptly in the outside transect. All other

emergent wing dam transects did not differ significantly

from each other in catch per effort or number of species

caught (paired t-tests; 2 d.f.; p=.025).

No consistent trends were seen in the distribution of

most fish species laterally along emergent wing dams. Carp,

quillback, shorthead redhorse, sauger, and walleye showed

no consistent increase or decrease in abundance from inside

to outside transects at emergent wing dams 26 and 28 (Table

33). The distribution of bluegill between inside, middle,

and outside transects was similar at wing dams 26 and 28 in

August (Figures 6-7). Bluegill were least abundant at out-

side transects in August, the only month they were abundant.

Thiel (1977) found that bluegill were more abundant on

vegetated than on unvegetated wing dams in the Mississippi

River near LaCrosse, Wisconsin. Freshwater drum showed a

decline in abundance between the middle and outside

transects in October (Figures 8-9).

Aquatic invertebrates on the wing dams may play a role

in attracting fish to wing dams (Jennings 1979). Since

much of the river bottom is relatively unproductive sand,
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TABLE 32. Number of fish caught per hour on emergent wing dam
electrofishing transects in June, August, and October 1978.

Catch rate (fish/hour)
June August October Row

Transect 1978 1978 1978 mean

Wing dam 26
Inside transect 6 55 46 35.7d
Middle transect 10 67 63 46.7e
Outside transect 0 31 21 17.3de

Wing dam 28
Inside transect 0 112 74 62.0
Middle transect 25 113 35 57.7
Outside transect 3 56 23 27.3

Column mean 7.3ab 72 .3ac 43.7b,c 41.1

abcdeEach pair of values marked with the same superscript were

significantly different (paired t-tests; 2 and 5 d.f.; p= .025 and .05).
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the wing dams may provide important substrate for production

of fish food organisms in the main channel border. Caddis

flies (Potamyia flava, Cheumatopsyche sp., and Hydropsyche

orris) and Hyalella were abundant on the wing dams. Caddis

flies and other invertebrates colonized artificial substrates

(Hester and Dendy 1962; Jacobi 1971) on the wing dams at

densities up to 80,000 per square meter (Hall 1980). Hoopes

(1960) and Carlander et al. (1959) considered Potamyia flava

to be an important fish food but suggested negligible use of

Cheumatopsyche campyla and Hydropsyche orris by Mississippi

River fishes. Bur (1976) also reported use of caddis flies,

especially Potamyia flava, by Mississippi River fishes.

Jude (1968) reported that Potamyia flava was important in

fish diets in late July and August in the Mississippi River.

Large Hexagenia, because of emergence (Carlander et al. 1967),

are less available to fish during this part of the summer.

In August, bluegill may have been feeding at the wing dams

(Thiel 1977). Most of the bluegill caught were one or two

years old and 100 to 180 mm long (Appendix M). Wynes (1976)

found that Mississippi River bluegill in this size range

ate trichopterans and Hyalella. Most freshwater drum were

young-of-the-year (average 136 mm), but there were also many

of ages one and two (Appendix P). Ranthum (1969) found

Potamyia to be important in the diet of drum less than 152

mm.

Wing dikes add to the diversity of cover types found

| .. . . .. . .. ... . .. .. . . I I l
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in the main channel border and may provide important cover

or shelter from current if substantial sediment accretion

between dams has not occurred. Sedimentation had n t yet

destroyed fish habitat by filling in areas between the

wing dams (see Hydrographic Relief section). Numerous

studies (Hickman 1975; Marzolf 1978; Johnson and Stein

1979; Minckley and Deacon 1959; and Kallemeyn and Novotny

1977) have shown the benefits of diverse cover for fish in

streams or have indicated that fish in both lotic and lentic

aquatic environments are attracted to shelter. I found

darters, minnows, and small flathead and channel catfishes

nestled among rocks and gravel on the dams (Appendices A-

C). Current velocity at emergent wing dams was low during

low flow conditions in August and October. Ranthum (1969)

suggested that bluegill from the Upper Mississippi River

prefer areas with little flow. A potentially detrimental

impact of notching to fish may be the removal of 45 to 90

meters of wing dam which provides both shelter from current

and substrate for aquatic macroinvertebrates.

Fish Marking Results and Movement

Individual fish were not caught repeatedly by my

fishing efforts. Fin clips were applied to 3154 fish in

the study area, and only 25 fish or 0.79% were recaptured.

Recaptures included 7 carp, 5 bluegill, 3 flathead catfish,

2 each of quillback, channel catfish, and freshwater drum,
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and 1 each of golden redhorse, shorthead redhorse, black

crappie, and sauger.

Some movement of fish was evident within the study

area. Five fish, 20% of the recaptures, were recaught in

parts of the study area other than the site where they

were originally captured and released. Four of the five

fish had left the side channel and moved out to the main

channel border area. Species which had moved were flathead

catfish, channel catfish, quillback, and golden redhorse.

Dramatic monthly changes in species composition at the

various sites also indicated that fish movement was occur-

ring (Tables 10-11, 25-27). Tagging studies of fish in the

Upper Mississippi River, including those of Bahr (1977),

Christenson (1952), Ellis (1978), Finke (1964), Gengerke

(1977, 1978), Helms (1973), Hubley (1961, 1963a, 1963b),

Iowa Conservationist (1959), and Schoumacher (1965) have

indicated considerable upstream, downstream, and local

movements of fish.

Gear Selectivity

Gear Efficiency

Electrofishing provided the widest variety of fish

species and hoop netting provided the least variety.

Shocking, seining, and hoop netting caught 44, 37, and 23

species, respectively, in all months combined (Tables 34-

36). Bowfin, northern pike, yellow bullhead, black buffalo,

I



75

oo , 1 lo Ij .. In lo", 2~ In o ~r
4n- t- I

41C 4c , c C ; c ;c ;c;C ;c,6L;C ;c : L;c ,
Lo " 800 lowu D c n c1- I~- 2 ll c

4" ~ - IN )o 1.l00 " In coI I n o. N . Cot

-C
410

c zL;z4 c 1 I0f4~-*0 1~ 1 . . I... c;o C, c; 10- C,;L;L, I,; U, a; r: %C2 C. C;~~'
- ol -co' 4 . c0'o-r -a ID U1 ' Kr L- U . al

41- ~ C14 '--C~I I~l I

InIn% L I

t n n IU n 4l

L07 ~ 0 c.j -- 0

fu

C), -DL o 1 Q %0 n nI

W:> '0 'n 1 ' %D fL1' m .. In4 I -lo -; 4 n z cy '0 C

4) 41 wc 0

Vo c c ' c 644. ;L;6 L;C ; z C 6 c 6 6

to tv 0v U' cm 0 m ' ~(4' 0 ' ' ' ~ ~ C~ 04 0 2 U, -0~ 0 '- ~ U

4) z Ln c.J--(,O 4'(' ('4 -('4e4- - - - - - - - *

4j

'4-

L5 0 =1 '-
L. IDI a Cc a cc

I.N c .~ *V aJ c-. ca4) oL010 C

E 0 o -o a ) L-m u Aq om w c

4i . 0- t '; L M a' 4'U: - Z' C0t -5 'V C C 1 5.C 'D 0.. >
> >. cC- 0 4C C, V " 43 r u > Tj I - - - 1-.-.3

0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - 0 0C1..4 '-'.. VV.O443~. E.> *-0E LCj)

0cmo 03 .. M 3 .34)0V' o;;'-O mo i. mVr- o '0
j o w W IntII I- v ) WV V1~f~ 3I~ . 0. C .0 A D3 C .

I& arc1.



76

a)

cn w C C) M ~ U r- *.O -4, CD CD- Dnt ' nC

* %0 0C:) : r-- 0 C n " 6 0 C\j O o - 0 C

co

to m toL w Dr-"" )m CI-,n C 'j0 Wu C ) n %
onU" -r~ ro Cc4 D "l-""M fn,.e.

C

C.)

ra,

4) r tD w nL CD f l .4r Ul ~0~ -om"m0
-c LAC) -m C n J ML

-d4- M C 00 Ln 000\1LO MM C LO 00 LA
t o en ML D% Dc

_ LCA
ru4

,

4-)
C l k . :r:C C C 4C ;C C r

o Z LL~ej CD-4r-w mr- D nQIAM4N m m O

(aE n0 4m"L
E

000 CD CD W -M I- C>4 . .ct-: C, t- r-~ r- rr- O C'j 00 LO

- 4)j

0 )

W4- 4-C a

= o a 0 1M I a
ouC o . J1 - cn

= ~ ~ ~ U :3C faL)00.V ,ML )LU 'IX:u S mU zL U
Ao EL .C) m, 10 s-L 0CL-

eo ~ ~ ~ ~ 4j %A0 -3:0
LgU 00C La) JL->, ELC. .-c

r-4 0 ( := a UC - Ua Ic -D0 -
C7 -N- :4 C M :0 ;. ?$-:!W:' I



77

E D C 3aC )aC n aa, D C DQQ C l DC
V)

4 to 0000 -cO C14 ";ro r, m Ol o o O o r-0CD

4-) 0000003O0 00000000ON00000000 04m 0-0 0C

V) c
w- C) 0 c cl It r- 0 . co~j m~ 0r0 

.C03 to ' LALo~s -Lo

U-

4 .0 0LA

ic cn to m CIN LA(' 4L

.. 0 . . . . . ... . . . . .~ .

41 CD IL

C
w 0. . . . . . . . . . . .

0.m ; U 6 ;6 _ ; C 4 ,"-O DC r 1 nWk 0 r-% rm% rt : nP

CDM---MMcJCJ. TCi.re nc N" CJa 0L oM MCJCJcI% l nz
2: t d 4 ,

4o. 2: ko -rcIC

4) 4

LncS 0T tA E =- m~c - oje'jt e c~ -L. j..j
a) .0 0)10 m v S

40 :20 3 JC 4-C 00W_
CD U C 0t 0 ,I r M o c - " L 1 mC L >

00 40 U~ M: j- 0_ (L 0' C') a) 00 V) 00 L0 At . 0 &A 0) 4, .0 LA a) m0
(A ' 4A .- O A ! r -W Uc a c oC mmL

4-) 0 V, Go "IOU Su_ >,. .- 4\-C'CJ\ -o4

-iCL fMS J4 -WW4 ; ,c U 4 ) t Ma )_eM_
C )4 1 -CC LG :M

Oa>>uSI JZ 4 )4 A0C

CD EV c 0 1 I )> 1 a1 4> ( .n o 0 0 t - 1 )0
0 oC6 O xE- .C13m- m 0 CC - 0 S o= -I .

tL V)In-t v iL I ) )O U __ t n x c m ) )D n )_ c o o j-cC L-a -.



78

smallmouth bass, a pumpkinseed, and a paddlefish were caught

only with the shocker. Shovelnose sturgeon, black bullheads,

and a yellow perch were found in hoop nets but not in other

gear. Johnny darter, trout-perch, tadpole madtoms, a fat-

head minnow, and speckled chub were only caught with the

seine.

The amount of effort used with each gear influenced

month to month variation in number of species caught by

each gear. Seining showed the greatest variation with

time in number of species caught during each sampling

month. Electrofishing yielded 30 to 38 species each

sampling month, hoop netting captured 12 to 15 species,

and seining, 14 to 28 species (Appendices A-L). Different

amounts of effort for each gear can affect comparisons

between different gears (Funk 1958). Greater variation

in number of species seined each month was expected

because much less effort was expended seining than shock-

ing or hoop netting. Only four or five short seine hauls

were made each sampling month compared to 19.5 hours of

shocking and about 112 net days of hoop netting.

Bluegill and freshwater drum were vulnerable to all

gears but the other species which were most susceptible

to each gear differed. Emerald shiners, followed by blue-

gill and freshwater drum, carp, sauger, and shorthead

redhorse were caught in greatest numbers electrofishing

(Table 34). Bertram and Dunham (1972) felt the effective-
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ness of A.C. shocking was excellent for collecting carp

and bluegill, good for freshwater drum, but only fair for

sauger in the Upper Mississippi River. Channel catfish

and smallmouth buffalo were most vulnerable to hoop netting

but freshwater drum, bluegill, and black crappie were also

important in hoop net catches (Table 35). Funk (1958)

found hoop nets to be effective for catching channel cat-

fish. Bluegill ranked fourth in abundance in hoop net

catches even though they may be adept at escaping from

hoop nets (Hansen 1944). Bluegill, river shiners, fresh-

water drum, silver chubs, and bullhead minnows were most

abundant in seine hauls (Table 36). Reynolds and Simpson

(1978) found that small seines were effective for catching

bluegill.

Large variations in catch success were evident in

all three gears. Electrofishing catch rates were extremely

variable, ranging from 0 to 924 fish per 30 minute transect.

Hoop net catch rates ranged from 0 to 44.2 fish per net day.

The largest hoop net catch was 135 fish from one baited

hoop net that fished for three days in the side channel.

Seining netted 2 to 114 fish per haul. Time of year, river

stage, and site differences probably influenced these

variations through their effects on water conditions

during sampling and on fish behavior (Lagler 1978; Pope et

al. 1975; Vincejnt 1971).

I
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Baited Versus Unbaited Hoop Nets

Hoop nets have been baited with soybean cake and

cheese (Mayhew 1973; Harrison 1954) and cottonseed oil

cake (Carter 1954) to increase catches of commercial fish.

Mayhew (1973) found that cheese bait increased catch

success for channel catfish, and soybean cake increased

catch success for carp in the Des Moines River, Iowa.

In this study, hoop nets baited with soybean cake

caught significantly more fish (paired t-tests; 23 and 27

d.f.; p=.025) than unbaited nets in each month of 1978.

Average catch rates for all four months combined were 3.67

fish per net day in baited nets and 1.20 fish per net day

in unbaited nets. These rates compare favorably with the

2.4 fish per net day reported by Starrett and Barnickol

(1955) for the Mississippi River, and 1.2 fish per day

reported by Carter (1954) for Kentucky Lake.

The month when the catch rate was highest differed

between baited nets and unbaited nets (Figure 10). Catches

in unbaited nets were greatest in August because of the

number of centrarchids caught (Table 13). Highest catches

in baited nete occurred in October because of large catches

of channel catfish and smallmouth buffalo. Hoop net catch

rates were similar in June of 1978 and 1979; 0.9 and 0.7

fish per day in unbaited nets and 1.6 and 1.6 fish per

net day in baited nets.

Baited and unbaited nets differed in the species for

which they were most selective, and in the number of

I
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FIGURE 10. Average catch rates for baited and
unbaited hoop nets in June, August, and October
1978.
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species they caught. Significantly more channel catfish,

smallmouth buffalo, carp, and bluegill (Chi-square; 1 d.f.;

p=.05) were caught by baited nets than by unbaited nets

(Table 37). Unbaited nets caught more flathead catfish,

freshwater drum, and black crappie than baited nets (Chi-

square; I d.f.; p=.05). Twenty one species of fish were

caught in unbaited nets versus 16 in baited hoop nets.

Longnose gar, shortnose gar, gizzard shad, silver redhorse,

golden redhorse, shorthead redhorse, and yellow perch were

caught in unbaited nets but not in baited nets (Tables 12-

15). Stonecat and silver chub were captured in baited nets

but not in unbaited nets.

The additional cost of baiting nets with soybean cake

was greater than recent market values for most commercial

fish. I estimated the cost of baiting hoop nets with 2

kg of soybean cake per net to be about 54d per net day.

Since baiting resulted in an additional catch of 2.47 fish

or 0.87 kg per net day over unbaited nets, baiting cost

22t per additional fish or 62t per kg (28t per lb.).

Gengerke and Beck (1978) reported market values (t per lb.)

for fish in Iowa of: carp, 7; buffalo, 22; freshwater drum,

16; channel and flathead catfish, 52; bullheads, 18; and

carpsuckers and redhorse, 5. Catch rates (kg per net day)

for legal size channel and flathead catfish (300 mm or

longer) were actually higher in unbaited than baited

nets. One commercial fisherman in Pool 13 stopped baiting

his nets because he could not justify the cost. However,

I
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TABLE 37. Total numbers of fish of various species caught
in baited and unbaited nets in all four months.

Number of fish

Species Unbaited Baited
hoop nets hoop nets

Carp 2 32

Smallmouth buffalo 14 257

Channel catfish 39 399

Flathead catfish 37 18

Bluegill 26 43

Black crappie 50 15

Freshwater drum 52 30
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baiting may cost experienced commercial fishermen less

than it did us because they are more efficient fishermen,

and they buy large quantities of soybean at discounted

rates. Soybean cake for this study cost $15.20 per 36 kg

(80 lb.) sack.

Size Selection of Gear

Eighteen fish species were chosen to compare gear

size selection: walleye, sauger, logperch, freshwater

drum, channel catfish, flathead catfish, tadpole madtom,

smallmouth buffalo, quillback, shorthead redhorse, carp,

emerald shiner, river shiner, bullhead minnow, bluegill,

black crappie, white crappie, and largemouth bass. These

species represent a large proportion of the numbers,

biomass, and families of fish caught in the study area.

The most important sport and commercial fishes are

represented.

Electrofishing was the least size selective of the

three fishing gears. The widest range of sizes of fish,

15 mm (emerald shiner) to 831 mm (longnose gar) in total

length, was caught electrofishing (Table 34). Lagler

(1978) stated that electrofishing is one of the least

selective active fishing methods. Hoop nets caught fish

from 79 mm (channel catfish) to 673 mm (longnose gar) in

total length (Table 35). Fish from 14 mm (freshwater drum)

to 605 mm (longnose gar) were seined (Table 36). Compared

to electrofishing, hoop netting was more effective for

01
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catching large individuals and seining was more effective

for catching small fish (Tables 38-42). Average lengths

of fish of all species caught in each gear were 64 mm for

seining, 179 mm for electrofishing, and 273 mm for hoop

netting. Two exceptions to this general pattern were

found: the mean length of carp was greater in electro-

fishing catches than in hoop nets and the average length

of emerald shiners was smaller in electrofishing catches

than seine hauls. No explanation for these two exceptions

were apparent.

Average sizes of smallmouth buffalo, freshwater drum,

channel catfish, flathead catfish, bluegill, black crappie,

and white crappie were similar to those found by Starrett

and Barnickol (1955) in hoop nets of similar mesh size in

the Mississippi River. Mean lengths found by Starrett and

Barnickol usually differed by less than 50 mm from mean

lengths found in this study. Carp were an exception.

The average length of carp caught in hoop nets during

this study was 150 mm shorter than those caught by Starrett

and Barnickol. The smaller size of carp in this study may

have been the result of some combination of increased

fishing pressure on carp since the 1950's, differences in

sample sizes, or differences in year class strength of carp

between the 1950's and 1978. Since commercial fishing

pressure on carp in Pool 13 has increased over the past

25 years (Rasmussen 1979), large carp may now be less abun-
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dant. Sample sizes were greater for all species in this

study than those of Starrett and Barnickol. Variation in

year class strength can result in a difference in mean size

of fish in catches; whether such a difference occurred for

carp in these two studies is not known.

Length-weight Relationships

G.M. functional regressions describing length-weight

relationships (In W = In a + b In TL) were calculated for

each fish species for which 20 or more individuals were

caught in each sampling month (Tables 43-45). Ricker

(1973) explained that G.M. functional regressions are

more suitable than ordinary predictive regressions for

describing the length-weight relationship.

In this study, coefficients of least squares length-

weight regressions were similar to coefficients reported

in the literature. Slopes and intercepts of regression

lines were average compared to ranges found in Carlander

(1969, 1977) for carp, river carpsucker, smallmouth

buffalo, shorthead redhorse, channel catfish, flathead

catfish, bluegill, largemouth bass, and white and black

crappie. Slopes and intercepts in this study also

resembled coefficients of regressions reported by Green-

bank (1950), Andersen (1972), Meyer (1962), Buchholz (1957),

Wynes (1976), Carter (1968), Vasey (1967), Eberley (1975),

and Bur (1976) for carp, shorthead redhorse, river carp-
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sucker, bluegill, largemouth bass, white and black crappie,

sauger, and walleye in the Upper Mississippi and Des Moines

Rivers.

Differences between monthly length-weight regressions

for each species were tested by analysis of covariance

(LeCren 1951; Li 1969) with adjusted mean intercepts.

Carp, smallmouth buffalo, shorthead redhorse, channel

catfish, flathead catfish, bluegill, and freshwater drum

length-weight relationships changed significantly (p=.025)

from sampling month to month but quillback and sauger length-

weight relationships did not seem to change (Tables 43-45).

Carp and shorthead redhorse conditions were lowest in June,

shortly after spawning, and increased from June to August

to October during the growing season. Channel catfish and

flathead catfish condition decreased between June and

August, possibly because spawning occurred. Small sample

sizes may also have contributed to monthly differences in

length-weight relationships since no biological reasons

were apparent for changes in smallmouth buffalo, bluegill,

and freshwater drum condition.

Age and Growth

Bluegill, black crappie, sauger, freshwater drum,

and channel catfish were species selected for age and

growth analysis because of their abundance at emergent

J wing dams or importance to commercial and sport fisheries.
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Freshwater drum and bluegill were chosen because of their

abundance in emergent wing dam catches during August and

October. Sauger, bluegill, and black crappie have been

the most important game fish and panfish in the sport

fishery (Greenbank 1950b; Fleener 1975; Wright 1970;

Ackerman 1976). Channel catfish and freshwater drum are

important components of both commercial and sport

fisheries (Rasmussen 1979; Fleener 1975; Barnickol and

Starrett 1951).

The areas that I sampled contained primarily young

fish of the five selected species. Age I and II bluegill,

age I black crappie, age I sauger, and age 0, I, and II

freshwater drum were abundant in pre-notching catches

(Tables 46-49, Appendices M-P). Age II and III channel

catfish were also estimated to be abundant in the catches

(Table 50). No bluegill, black crappie, or sauger older

than age IV, and only one freshwater drum and channel

catfish older than IV were caught. Similarly, Jergens

and Childers (1959) reported no sauger older than age IV

in a sample of 267 sauger from Pools 13, 14, 15, and 19.

Christenson and Smith (1965) found few fish older than

five years of age in three Upper Mississippi River back

waters. Heavy commercial fishing pressure may be removing

a substantial proportion of older channel catfish from the

river (Gengerke and Beck 1978; Helms 1975; Schoumacher

1965). Other investigators (Butler and Smith 1949; Vasey
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TABLE 46. Growth rates and backcalculated mean lengths (mm)
at each annulus for bluegill in Pool 13, UDper Mississippi
River.

Year Sample Calculated mean lenqth at each annulus

class size 1 2 3 4

1977 130 66.0

1976 88 57.5 129.0

1975 5 52.9 118.1 162.5

1974 3 40.9 94.1 131.9 167.0

Column means 54.3 113.7 147.2 167.0
Stand. dtv. 10.5 17.8 21.6 0.0
Increment 54.3 59.4 33.4 19.8

Weighted means 62.1 127.3 151.0 167.0
Stand. dev. 5.0 6.5 15.8 0.1
Increment 62.1 65.2 23.7 16.0

=2.3126 0.5492 0.3245 a

G =2.1562 0.7435 o.088
GX=2.6005 0.0261 0.7607 c

aG is the mean growth rate based on column means.
bG is the population growth rate based on growth from one year

class to the next.
cG is the true growth rate based on growth between the last two

calculated mean lengths for each year class.

MNE
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TABLE 47. Growth rates and backcalculated mean lengths (mm)
at each annulus for black crappie in Pool 13, UpDer Mississippi
River.

Year Sample Calculated mean length at each annulus

class size 1 2 3 4

1977 84 95.1

1976 12 81.5 152.5

1975 8 66.0 131.7 181.3

1974 2 46.0 100.3 158.3 187.9

Column means 72.1 128.1 169.8 187.9
Stand. dev. 21.1 26.3 16.2 0.0
Increment 72.1 56.0 41.6 18.1

Weighted wieans 90.4 140.2 176.7 187.9
Stand. dev. 10.5 16.3 9.7 0.2
Increment 90.4 49.7 36.5 11.2

=1.3236 0.6991 0.1853 a

G,=1.4260 0.5226 0.1078
GX=1.8909 0.9651 0.5171 c

aG is the mean growth rate based on column means.
bGx is the population growth rate based on growth from one

year class to the next.
CG is the true growth rate based on growth between the last

two calculated mean lengths for each year class.
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TABLE 48. Growth rates and backcalculated mean lengths (mm)
at each annulus for sauger in Pool 13, Upoer Mississippi
River.

Year Sample Calculated mean lenqth at each annulus

dass size 1 2 3 4

1977 125 163.9

1976 24 148.3 240.0

1975 7 141.9 264.3 332.4

1974 1 144.0 224.6 258.5 281.8

Column means 149.5 243.0 295.4 281.8
Stand. dev. 9.9 20.0 52.3 0.0
Increment 149.5 93.4 52.5 -13.6

Weighted means 160.4 244.9 323.2 281.8
Stand. dev. 7.0 10.8 26.1 281.8
Increment 160.4 84.4 78.3 -41.3

G =1.3527 0.8874 4377 a

GX=1.2202 1.0411 5279 b

G=1.5409 0.7337 0.2762c

aG is the mean growth rate based on column means.
bGx is the population growth rate based on growth from one

year class to the next.
CG is the true growth rate based on growth between the last

two calculated mean lengths for each year class.

Vl .._. . .... ..
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TABLE 49. Growth rates and backcalculated mean lengths (mm) at
each annulus for freshwater drum in Pool 13, Upper Mississippi
River.

Year Sample Calculated mean length at each annulus

class size 1 2 3 4 5 6

1977 90 145.5

1976 63 120.3 211.2

1975 12 117.7 194.0 245.2

1974 4 120.7 190.4 262.7 301.5

1972 1 160.5 123.5 278.8 315.7 344.6 363.0

Column means 132.9 206.8 262.3 308.6 344.6 363.0
Stand. dev. 19.1 18.8 16.8 10.0 0.0 0.0
Increment 132.9 73.8 55.5 46.3 36.0 18.4

Weighted means 133.7 207.8 251.3 304.4 344.6 363.0
Stand. dev. 12.9 7.8 10.4 6.3 344.6 363.0
Increment 133.7 74.1 43.5 53.1 40.2 18.4

G =1.3974 0.6018 0.6068 0.3934 0 .16 49 a

Gx=1.1801 0.4730 0.6551 0.0000 0.0000 b

G =1.7823 0.7417 0.4363 0.0000 0 .16 49 c

aG is the mean growth rate based on column means.
bGx is the population growth rate based on growth from one year

class to the next.
cG is the true growth rate based on growth between the last two

calculated mean lengths for each year class.
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TABLE 50. Length-frequency distributions of channel catfish from
this study assigned to various year classes on the basis of age
and length-frequency information collected by John Pitlo, Iowa
Conservation Commission. Channel catfish from my study were caught
in June, August, and October 1978.

Length Number Year class
range (mm) of fish 1977 1976 1975 1974 1973

106-130 1 1
131-155 1 1
156-180 0
181-205 7 5 2
206-230 64 17 45 2
231-255 98 87 11
256-280 121 47 74
281-305 95 90 5
306-330 36 31 5
331-355 8 3 5
356-380 4 4
381-405 2 2
406-430 1 1

STotal number 437 24 181 211 20 1

in each year
class

Mean length of 206 243 285 332 418
each year class

(mm
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1967; Carter 1968) have reported finding more older age

classes of freshwater drum and sauger in catches from the

Upper Mississippi River.

The small number of scale samples that I was unable

to age did not affect the conclusion that fish older than

age IV were generally absent in the catches. Scale samples

from 3 bluegill, 3 black crappie, 2 sauger, and 1 freshwater

drum were discarded because of disagreement between workers

over the number of annuli present. Only one of these fish,

a sauger, may have been older than IV years old. Totals

of 234 bluegill, 108 black crappie, 174 sauger, and 335

freshwater drum were aged from scale samples. Six scale

samples were not aged because scale regeneration was

apparent.

Length-frequency distributions (Weatherley 1972;

Everhart et al. 1975) and the work of other investigators

(Sprugel 1954; Carlander 1950; Erickson 1952; Regier 1962;

Butler and Smith 1949) supported the validity of the scale

method for aging bluegill, black crappie, sauger, and

freshwater drum. The first two peaks in length-frequency

histograms for bluegill, black crappie, and sauger (Figures

11-12) corresponded to modal length ranges for ages 0 and I

(Appendices M-O). Growth of young-of-the-year freshwater

drum from June to August to October 1978 was also evident

in length-frequency histograms (Figure 13). Because scale

7 samples were taken throughout the 1978 growing season,
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length-frequency distribution by year class showed much

overlap of older year classes.

Growth of the youngest age group may have been over-

estimated because of gear selection. Sampling methods

tend to catch the fastest growing or earliest hatching

individuals in younger age groups (Carlander 1974). Most

of the fish aged were caught electrofishing, and electro-

fishing tended to select for intermediate sized fish.

Lee's phenomenon was evident in bluegill and black crappie

backcalculated lengths since backcalculated mean lengths

at each annulus were consistently smaller with increasing

age of the fish from which scales were collected (Tables

46-47). Biased sampling or size selective mortality or

both (Ricker 1969; Bagenal and Tesch 1978) were the most

likely causes of Lee's phenomenon in this study.

Bluegill, black crappie, sauger, and freshwater drum

grew more slowly beyond age II than those species in

several other studies on the Upper Mississippi River

(Christenson and Smith 1965; Butler and Smith 1949; Vasey

1967; Jergens and Childers 1959; and Carter 1968). In

contrast, bluegill growth to age III was greater than found

by Wynes (1976) for bluegill in the Mississippi River near

LaCrosse, Wisconsin. Bluegill grew slightly faster than

average for Ohio, Indiana, Illinois, and Icwa waters combined,

and black crappie grew slower than average for northern

waters (Carlander 1977).
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Body-scale relationships appeared to be linear. The

following G.M. functional regressions represented the body-

scale relationships:

bluegill TL = 18.283 + .985 SL,

black crappie TL = 25.544 + 1.075 SL,

sauger TL = 40.153 + 2.120 SL,

freshwater drum TL = 23.714 + 1.315 SL.

Correlation coefficients (r) for the body-scale regressions

were .977 for bluegill, .964 for black crappie, .973 for

sauger, and for freshwater drum, .982.

Mortality

Annual mortality rates calculated from the slopes of

catch curves (Ricker 1975) ranged from 62 to 82%. Total

annual mortality was 82% for bluegill af ages II through

IV, 69% for black crappie of ages I through IV, 79% for

sauger from age I to IV, and 62% for freshwater drum of

ages I to VI caught hoop netting and shocking (Appendices

Q-T). Bluegill, black crappie, and freshwater drum

mortality rates were within the ranges of mortalities

listed by Carlander (1977), and Butler (1965) for fresh-

water drum in the Upper Mississippi River. Ricker (1949)

found annual mortaiity rates of 26 to 60% for unexploited

sauger populations, and Hackney and Holbrook (1978)

estimated sauger annual mortality rate to be 88% in seven

Tennessee and Cumberland River impoundments. Hoop netting

I.... .. ...
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and shocking catches were combined to include fish from

both shallow and deep water habitats for mortality estimates.

Age groups used to calculate mortality were susceptible to

both gears.

Discharge

Discharge is a dominant factor in any river environment;

it influences river stage (depth), current velocity, sediment

loading, turbidity, and erosion (Leopold 1962; Hynes 1970;

Beaumont 1975; Simons et al. 1975; Maddock 1972) as well as

catches of fish (Table 18) and aquatic benthic macroinverte-

brate populations (Hall 1980). Discharge in Pool 13 varied

from month to month and year to year. Monthly mean discharges

throughout 1978 and early 1979 fluctuated widely with the

lowest discharges occurring during winter (Table 51). Annual

mean discharges from 1970 through 1979 ranged from 770 to

1855 m 3 sec -1 . Although the 1978 annual mean discharge was

similar to the average for the decade, 1320 and 1355 m3 sec - 1 ,

respectively, the pattern during 1978 was not typical. The

maximum discharge occurred in July instead of earlier in

spring. The 1740 m3 sec -1 annual mean discharge for 1979

was considerably higher than average for the past ten years.

Hydrographic Relief

No substantial accumulation of sediments in the main

0-0060d



109

TABLE 51. Mean monthly discharges from Lock and Dam No. 12 during
1978 and early 1979 (courtesy of the Rock Island District Corps of
Engineers).

Mean monthly discharge

Month m3 sec -1  ft3 sec -1

1978

January 920 32,400

February 680 24,100

March 990 34,900

April 2620 92,500

May 1670 58,800

June 1790 63,200

July 2670 94,200

August 1290 45,400

September 1780 63,000

October 1130 39,900

November 910 32,100

December 710 25,100

1979

January 620 22,000

February 680 24,000

March 1870 66,000

April 3860 136,300

May 3840 135,700

June 2280 80,500

July 1840 65,000

-
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channel border between 1976 and 1979 was evident. Although

depths varied according to river stage, my comparison of

depths found throughout the main channel border with sound-

ings recorded on a 1976 Army Corps of Engineers' map of the

study area revealed no accumulation of sediments. Current

passing over submerged dams and over emergent dams during

river stages higher than 2.1 m must have helped prevent

sedimentation in the main channel border area between wing

dams. Submerged wing dams and emergent wing dams during

high flows were similar to sills in the Missouri River

(Wolfender 1980) because current swept over the dams.

Sediment build up does not occur below sills.

Deep scour holes were not apparent immediately down-

stream from submerged wing dams although they were present

at the distal ends of emergent wing dams 26 and 28. The

maximum depth recorded, 11.7 m, was found in the outside

transect at wing dam 28.

Depth near the tallest wing dams was shallower than

near submerged dams. Depth near submerged wing dams was

usually greater than 2.6 m (Appendix W). The river bed

between emergent wing dams 26 and 28 was often only about

1.5 m under water.

Portions of some wing dams had either eroded away or

had been covered with sand. Examples were the inside

transects at wing dams 25 and 29 (Appendix V), which we

were only able to locate by a combination of techniques

......
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including "feeling" the substrate for rocks with a grappling

hook and sonar depth observations. In most of the other

hydrographic relief figures (Apendices U-X), the crest of

the wing dam is visible as a small peak or mound near the

center of each figure. The peaks appear small because the

scale was small, and transects were 67 m long but the wing

dams were seldom taller than 2.2 m.

The depth of the wing dams under water (Appendices U-

X) fluctuated with river stage. River stages ranged from

2.9 to 3.0 meters in June 1978, 2.3 to 2.6 meters in August,

1.9 to 2.2 meters in October, and 2.9 to 3.1 meters in June

1979 during periods when depths were recorded along hydro-

graphic relief transects. Current swept over all of the

wing dams when the river was higher than 2.1 meters. The

crests of wing dams 26 and 28, the tallest wing dams, were

a minimum of 0.9 meters below the water surface in June 1979

but emerged as much as 0.5 meters in October. Submerged

wing dams 25, 29, 30, and 31 were never closer than 1.1

meters to the water surface.

Although hydrographic relief transects were difficult

to duplicate precisely, I belie'e the bottom relief figures

(Appendices U-X) provide an adequate picture of bottom

contours in the study area. Transects were difficult to

duplicate because of limitation of accuracy of the range

finder in measuring distances from shore. Range finder

measurements varied an average of 1.4 meters at distances

of 64 and 110 meters, resulting in 1.3 to 2.2% error.
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Since the wing dams were as much as 300 meters long and

the notches as wide as 90 meters, measurement errors of a

few meters should not lead to false conclusions concerning

the effects of notching.

Water Temperature and Dissolved Oxygen

Water temperature and dissolved oxygen concentrations

were similar from site to site and from top to bottom in

the water column in each sampling month (Appendices Y-FF).

The maximum temperature difference found between sites in

a sampling month was 1.90 C in August. Temperatures varied

less than 10 C in the water column. The maximum difference

in oxygen concentration usually was less than 1.5 mg 11.

Water in a river channel rarely stratifies because of

turbulence (Welcomme 1979).

Water temperature and dissolved oxygen concentration

followed normal seasonal fluctuations (Figure 14) that

have been described for the Mississippi River (Dorris et al.

1963). Temperatures ranged from 15.1 0 C in October to 240 C

in August and dissolved oxygen levels ranged from a low of

5.2 mg 1- I  in June 1978 to 8.5 mg 1- 1 in October. Dissolved

oxygen concentration was lowest in June of both years

because of high water temperature and possibly also,

turbidity from high discharges. Secchi disc transparency

was as low as 0.1 m in June 1978. Delfino (1977) and

Hynes (1970) related low oxygen levels to high temperature

Io
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and large amounts of suspended sediments and biological

oxygen demand during high spring discharges. Dissolved

oxygen levels increased during low discharges in August

and October. Dorris et al. (1963) reported that low

stream discharge in the Mississippi River was accompanied

by increased levels of oxygen and photosynthetic production.

Since dissolved oxygen concentrations were greater

than 5.0 mg I , it appeared that oxygen levels were adequate

for fish (EPA 1973, Whitmore et al. 1960). However, dis-

solved oxygen concentration was not measured at night when

levels might have been lower.

Current Velocity

Current velocity varied according to river stage.

Current velocities along hydrographic relief transects

in the side channel ranged from 0 to 77 cm sec - I and in

the main channel border near the wing dams, from 5 to 96

cm sec - 1  (Appendices GG-JJ). Mean velocities (Leopold

et al. 1964) at each wing dam and in the side channel

(Table 52) were significantly higher in June of both years,

when water level was highest, than in August or October

(paired t-tests; 5 and 6 d.f.; p=.025). Mean velocity

was also significantly higher in August than in October,

when the water level was lowest. Mean wing dam and side

channel velocities were significantly correlated (p=.05;

r=.986 and .984) with river stage (Appendix HH). Natural

i
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log transformations of mean wing dam and side channel vel-

ocities were also significantly correlated with natural

log transformations of river stage (p=.05; r=.992 and .980).

Height of wing dams and their position with respect

to an upstream bend in the river and to other wing dams

influenced current velocity in the study area. Mean

velocity was slowest at emergent wing dams and below a bend

which deflected the thalweg away from the upper end of the

study area. Velocity at emergent wing dams 26 and 28

(Table 52) was significantly lower than at the submerged

dams (paired t-tests; 3 and 2 d.f.; p=.025 and .05). Vel-

ocity was also significantly higher (paired t-tests; 3 d.f.;

p=.025) at submerged dams 30 and 31 at the lower end of

the study area than at submerged wing dams 25 and 29 (Figure

1). Velocity at wing dam 25 was lower because the dam was

located immediately below the bend, and velocity at wing

dam 29 was reduced by emergent wing dam 28. In the side

channel, current velocity increased from upstream to

downstream.

No immediate effect of notching on current velocity

in June 1979 was apparent. Although discharge was greater

in June 1979 than June 1978, current velocities throughout

the water column near the notch in wing dam 28 were slower

in 1979 than 1978 (Appendices GG-JJ).

Current velocity generally decreased from top to bottom

in the water column (Appendices GG-JJ). Leopold et al.
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(1964) and Hynes (1970) stated that velocity decreases

logrithmically with increasing depth. In this study,

highest velocity was usually near the surface and the

lowest, near the river bed. Exceptions to these general-

izations may have been caused by turbulence from the wing

dams interrupting flow.

Bottom velocity in the main channel border was usually

sufficient to transport fine sediment. Fine sand, between

.06 and .25 mm in diameter (Cummins 1962), was only present

in small amounts in the study area (Hall 1980) because

bottom velocity often exceeded the 20 to 30 cm sec -1 , which

is necessary to move fine sand (Hynes 1970). Bottom

velocity at submerged wing dams was generally strong enough

to move sand during both high and low river stages. Some

of the bottom velocities recorded at emergent wing dams

during high river stages were strong enough to move even

coarse sand, but at low stages would allow deposition of

sand. Patches of silt and clay were also present in the

study area because compacted clay is less readily carried

off than sand (Hynes 1970).

Bottom velocity in the side channel was usually suffi-

cient to move fine sand up to .25 mm in diameter, and

during higher river stages it was often sufficient to move

coarse sand up to I mm diameter. Mean bottom velocity in

the side channel ranged from 28 to 43 cm sec - 1 in the

three sampling months other than October. During periods
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of higher discharge (Table 51) bottom velocity was usually
-1

within the 30 to 70 cm sec range which is necessary to

move coarse sand. Bottom velocity in the side channel in

October (Appendix II), which ranged from 0 to 43 cm sec - ,

was often slow enough to allow deposition of fine sand.

Notching could help prevent sand deposition during

low flow periods such as October if it increased bottom

velocity in the side channel above the critical levels.

However, notching would have the opposite effect if it

increased the amount of sediment entering the side channel

without increasing bottom velocity above critical levels.

Unsuitable upstream openings to side channels, including

wing dam notches, can increase sedimentation rates in side

channels and other backwater areas (Simons et al. 1974,

1975; Ackerman et al. 1977).
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APPENDIX A

Electrofishing catches for each transect during June, 1978.
Shocking efforts are expressed in minutes and fish weights in
grams.

'- .. * -' .
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APPENDIX A

Wing dam 2 5: Shoreline transect.

TOTAL EFFORT 60.
SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL.
WEIGHT NUMBER

LONG NOSE GAR 1 1.0 360. 4.80 4.35
CARP 4 4.0 4340. 57.89 17.39
SAUGER 3 3.0 114. 1.52 13.04
GUILLBACK 5 5.0 11220 14.9 21.74
SMALLHOUTH BUFFALO 1 1.0 130. 1.73 4.35
-a-CRTAJAO REOI4ORSE 2 20 1090. 14.54 8.7O
LARGEtrOUTH BASS 2 2.0 103. 1.37 8.70

ULACK CRAPPIE 2 2.0 39. 0.52 8.70
FRESHWATER ORUM 3 3.0 199. 2.65 13.04

TOTALS 23 23.0 7497 100.00 100.00

Wing dam 25: 60-105 meter transect.

TOTAL EFFORT : 60.
SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

EMERALD SHINER 1 1.0 0. 0.00 100.00

TOTALS 1 1.0 0 0.00 100.00

Wing dam 25: 150-200 meter transect.

TOTAL EFFGRT $ 60.
SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

LONG NOSE GAR 1 1.0 480. 100.00 100.00

TOTALS 1 1.0 480 100.00 100.00 -

1A
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APPENDIX A (continued)

Wing dam 26: Shoreline transect.

TOTAL EFFORT 3 60.
SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

LONG NOSE GAR 2 2.0 1845. 17.12 6.25
SHCRT NOSE GAR 1 1.0 560. 5.20 3.13
CARP 2 2.0 3645. 33.82 6.25
SAUGER 4 4.0 526. 4.86 12.50
NiGHFIN CARPSUCIER 1 1.0 137o 1.27 3.13
CUILLBACK 7 7.0 2092. 19.41 21.88
SMALLMOUTH BUFFALO 1 1.0 720. 6.68 3.13
SHORT4EAO REONORSE 3 3.0 555. 5.15 9.38
BLUEGILL 2 2.0 73. 0.66 6.25
LARGEMOUTH BASS 1 1.0 249. 2.31 3.13
hHITE CRAPPIE 3 3.0 245. 2.2r 9.38
ULACK CRAPPIE 4 4.0 67. 0.81 12.50
FRESHWATER DRUM .1 1.0 45. 0.42 3.13

TOTALS 32 32.0 1or9 100.00 100.00

Wing dam 26: 75-120 meter transect.

TOTAL EFFORT 2 60.
SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

SHORT NOSE GAR 1 1.0 485. 22.38 16.67
SILVER CHUB 1 1.0 30. 1.38 1b.67
EMERALD SHINER 1 1.0 0. 0.00 16.67
EmORTHEA3 REOHORSE 3 3.4 1652. 76.23 50.00

TOTALS 6 6.0 2167 100.00 100.00

II 4
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APPENDIX A (cohtinued)

Wing dam 26: 165-210 meter transect.

TOTAL EFFORT 60.
SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

SHORT NOSE GAR 1 1. 545. 9.91 10.00
GIZZARD SHAD 1 1.0 320. 5.23 10.00
CARP 2 2.0 304.0. 1.9.71 20.00
hALLEYC 1 1.0 45. O.T 10.00 A
SMALLMOUIH BUFFALO 1 1.0 342. 5.59 10.00
SHORNEAD REONORSE , 4,o 1SZ,. 29.82 ,0.00

TOTALS 10 10.u 61L6 100.00 100.00

Wing dam 26: 260-300 meter transect.

TOTAL EFFORT : 60.
SPECIE NtR OF FISH/HOUR TOTAL PCT'OF PCT OF

FISH WEIGHT GRANO TOTAL GRANO TOTAL
WEIGHT NUMBER

TOTALS 0 0.0 0 0.00 0.00

!,l'
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APPENDIX A (continued)

Wing dam 28: Shoreline transect.

TOTAL EFFORT z 60.
SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

LONG NOSE GAR 2 2.0 T85. 5.7 04.76
CARP 7 7.O 9475. 68.78 16.67
SPOTFIN SHINER I to 0. 0.00 2.38
BULLHEAD MINNOW 1 1-$ 0. 0.00 2.38
SAUGER 3 3.0 129. 0.94 7.14
RIVER CARPSUCKER 1 1.0 155. 1.13 2.38
SILVER REOHORSE 1 1.0 1085. 7.68 2.38
GOLDEN REONORSE 1 1.0 185. 1.34 2.38
SHORTHEAO REOHORSE 3 3.0 264. 1.92 7.14
ROCK BASS 2 2.0 169. 1.23 4.76
BLUEGILL ? T.O 22r. 1.65 16.67
SMALLMOUTH BASS 1 1.0 52. 0.38 2.38
hHITE CRAPPIE 1 1.0 66. 0.46 2.38
dLACI CRAPPIE 4 4.0 400. 2.90 9.52
FRESHkATER DRUM 7 7.0 763. 5.68 16.67

TOTALS 42 42.0 131r5 1000.0 100.00

Wing dam 28: 30-75 meter transect.

TOTAL EFFORT a 60.
SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

TOTALS 0 O.Q 0 0.00 0.00
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APPENDIX A (continued)

Wing dam 28: 120-165 meters.

TOTAL EFFORT ; 60.
SPECIE NeR Of FISH/mOUR TOTAL PCT OF PCI OF

FISH WEIGHT GRANO TOTAL GRAND TOTAL
WEIGHT NUMBER

MOONEVE 1 1.0 M55. T.99 4.00
ILVER CHUB 1 1.0 24. 1.24 4.01

EPERALD SHINER 2 20 0. 0.00 8.00
RIVER SHINER I 10 0. 0.00 4.00
BULLHEAD MINNOW 1 1.0 0. 0.00 4.00
SAUGER 2 2.0 82o 4.23 8.00
CUILLBACK t 1.0 55. 2.84 4.00
SPALLMOUTH BUFFALO 1.t Z9. 1.50 1.00
StORTHEA REDHORSE 9 9.0 1114. 57.45 36.00
ROCK BASS 2 2.0 205. 10,.57 800
FRESHWATER ORUM 4 4.4 275. 14.18 16.00

TOTALS 25 25.0 1939 100.00 100.00

Wing dam 28: 240-290 meter transect.

TOTAL EFFORT : 60.
SPECIE NOR OF FISH/mCUR TOTAL PCT OF PCT OF

FISH WEIGHtT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

CARP I 1. ) 113%). 76.71 33.33
%ALLEYE 1 1. ) 282. 19.14 33.33
FRESHWATER ORUM I 1.Q 61. 4&14 33.33

2 TOTALS 3 3.0 1473 100.00 100.00

[hi

i, 1
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APPENDIX A (continued)

Wing dam 29: Shoreline transect.

TOTAL EFFORT S 60.
SPECIE NBR OF FISH/HOUR TOTAL PCT Of PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

LONG NOSE GAR 2 2.0 895. 15.30 7.41
CARP " 1 1.0 865. 14.79 3.70
SAUGER 8 8.0 475. 8.12 29.63
WALLEYE 1 1.0 46. 0.82 3.70
RIVER CARPSUCKER 3 3.0 1830. 31.29 i1.11
QUILLOACR 2 2.0 784. 13.41 7.41
BIGMGUTH BUFFALO 1 1.0 256. 4.38 3.70
SMALLHOUTH BUFFALO 1 1.0 50. 0.85 3.70
SHORTHEAO REOHORSE 2 2.0 2890 4.94 7.41
BLUEGILL 2 2.0 1300 Z.22 7.41
bLAC11 CRAPPIE 1 1.0 34. 0.58 3.70
FRESHWATER DRUM 3 3.0 192. 3.28 11.11

TOTALS 27 27.O 5684 100.00 100.00

Wing dam 29: 75-105 meter transect.

TOTAL EFFORT : 60.
SPECIE NSR OF FIS4/eOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
wEIGHT NUMBER

EMERALD SHINER 1 1.0 0. 0.00 100.00

TOTALS I 1.O 0 0.00 100.00

Wing dam 29: 135-180 meter transect.

TOTAL EFFORT : 60.
SPECIE NSR OF FISH/nOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

EMERALD SHINER t 1.O 0. 0.00 100.00

TOTALS 1 0U 0 0.000 100.00

Wing dam 29: 230-275 meter transect.

TOTAL EFFORT 60.
SPECIE NSR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH hEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

TOTALS 0 0.0 0 0.00 0.00
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APPENDIX A (continued)

Wing dam 30; Shoreline transect.

TOTAL EFFORT S 60.
SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUNBER

SILVER CHUB 2 2.0 30. 1.69 9.09
RIVER SHINER 2 2.0 0. 0.00 9.09
CHANKEL CATFISH 1 1.0 14. 0.79 4.s55
SAUGER 7 7.0 291. 16.39 31.62
QUILLBACK 1 1.0 354. 21.62 4.55

SMALLMOUrH BUFFALO 2 ?-a 118. 6.64 9.09

SHORTHEA0 REtDHORSE 2 2.0 545. 30.69 9.09

iHITE BASS 1 1.0 73. 4.11 E.ss

BLUEGILL 2 2. j 57. 3.Z1 '9.09

LARGEMOUTH BASS 1 1.0 52. 2.93 4.55

FRESHwATER DRUM I 1.0 212. 11.94 4.55

TOTALS 22 22.0 1776 100.00 100.00

Wing dam 30: 75-105 meter transect.

TOTAL EFFORT : 60.

SPECIE NOR OF FISH/"OUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
wEIGHT NUMBER

IOTALS 0 0.U 0 0.00 0.00

Wing dam 30: 135-180 meter transect.

TOTAL EFFORT * 60.
SPECIE NOR OF FISH/HOUR TCTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
kEIGHT NUMBER

TOTALS 0 0.0 0 0.00 0.00

Wing dam 30: 230-275 meter transect.

TOTAL EFFORT . 60.
SPECIE NOR or FISH/hOUR TOTAL 0CT OF PC T OF

FI1Sd WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

TOTALS 0 Doc 0 0.00 0.00

I wI
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APPENDIX A (continued)

Wing dam 31; Shoreline transect.

TOTAL EFFORT 3 60.
SPECIE NOR Of FISH/HOUR TOTAL PCT OF PCT Of

FISH WEIGHT GRANO TOTAL GRANO TOTAL
WEIGHT NUMBER

LONG NOSE GAR 1 1.0 220. 10.08 ?.14
SAUGER 4 4.0 142. 7-02 28.5
bALLEVE 2 2. 116. 5.S7 14.29
CUILLOACK 5 5.0 480. 23.73 :35.71
SHORTHEAO REOHORSE 2 2.0 1065. 52.64 14.29

TOTALS 14 14.0 2023 100.00 100.00

Wing dam 31: 75-105 meter transect.

TOTAL EFFORT t 60o
SPECIE NOR or FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

TOTALS C O.. 0 0.00 0.00

Wing dam 31: 135-180 meter transect.

TOTAL EFFORT 60.
SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT Of

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

TOTALS 0 0.0 0 0.00 0.00

Wing dam 31: 230-275 meter transect.

TOTAL EFFORT s 60.
SPECIE NOR OF FISH/hOUR TOTAL PCT OF PCT OF

rIs. WEIGHT GRANO TOTAL GRAND TOTAL
WEIGHT NUMBER

TOTALS 0 0.0 0 0.00 0.90
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APPENDIX A (continued)

Side Channel: Right bank.

TOTAL EFFORT z 60.
SPECIE NOR OF FISH/rOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
wE IGHT NUMBER

LONG NOSE GAR 2 2.0 692. 4.26 3.26
CARP 3 3.0 3601. 22.16 4.92
CHANNEL CATFISH 1 1.0 300. 1.85 1.64
SAUGER 12 12.0 591. 3.64 i9.6?
iALLEYE 3 3.0 908. 5.59 4.92
RIVER CARPSUCKER 3 3.0 680. 4.18 4.92
GUILLBACK 6 6.0 1304. 8.02 9.84
SMALLHOUTH BUFFALO z 2.0 1100. 6.77 3.28
SILVER REOHORSE 2 2.0 1495. 9.20 3.28
GOLDEN REOHORSE 3 3.0 242. 1.49 4.92
SHORTMEAO REDHORSE 16 16.0 4773. 29.37 26.23-HNITE BASS 1 1.o ro. 0.43 1.64
BLUEGILL 3 3.0 125. 0.?? 4.92
bHITE CRAPPIE I too 100. 0.62 1.64
FRESHWATER DRUM 3 3.0 271. 1.67 4.92

TOTALS 61 61.0 16252 100.00 100.00 C
[.

Side Channel: Left bank.

TOTAL EFFORT a 60.
SPECIE NBR Of FISHIHOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

LONG NOS. GAR 7 7.0 3035. 11.83 17.O?
SHORT NOSE GAR 1 1.4 750. 2.92 2.44
CARP 9 9.0 10257. 39.99 21.95
CHANNEL CATFISH I l.u 1850. 7.21 2.44
SAUGER 2 2.0 138. 0.54 4.66
kALLETE 1 1-0 420. 1.64 2.44
RIVEP CA.APSLUCKER 4 4.0 2658. 10.36 9.76
QUILLBACK 2 2.0 787. 3.0? 4.86
tMALLHOUTH BUFFALO 5 5.0 1458. 5.68 12.20
BLACK BUFFALO 1 1.0 1670. 6.51 2.44
SILVER REOMORSE 1 1.0 600. 2.34 2.44
SHORTHEAU RE0HORSE 2 2.0 1240. 4.83 4.88
SPOTTED SUCKER 1 1.0 317. 1.24 2.44
BLUEGILL 1 1.0 92. 0.36 2.44
BLACI CRAPPIE 1 1.0 144. 0.56 2.44
FRESHWATER DRUM 2 2.G 232. 0.90 4.88

TOTALS 41 41.0 25648 100.00 100.00 [

L
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APPENDIX B

Electrofishing catches for each transect during August,

1978. Shocking efforts are expressed in minutes and weights

in grams.

III:k4
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APPENDIX B

OATE(SI* 80978, 8128a. Wing dam 25: Shoreline transect.
TOTAL EFFORT 2 60.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

BOWFIN 1 1.0 266. 3.95 1.69

CARP I 1.0 530. 7.67 1.69
EMERALD SHINER 1 1.0 0. 0.00 1.69 i
SAUGER 7 7.O 334. 4.96 11.86

MZGHFIN CARPSUCKER 5 5.0 1167. 17.63 8.47

CUILLBACK a 8.03 2239. 33.25 13.56

GRANGE SPOTTED SUNFISH 2 2.0 11. 0.16 3.39 K

BLUEGILL Ir 17.0 1316. 19.55 28.81

LARGEMOUTH 8ASS 1 1.0 1. 0.01 1.69

MITE CRAPPIE 1.I 1o1. 1.63 1.69

ULACK CRAPPIE 7 7.0 540. 8.02 11.86

FRESHWATER DRUM 8 8.0 199. 2.96 13.56

TOTALS S9 59.0 6733 100.00 100.00

QATE(S): 81or6 81678 Wing dam 25: 60-105 meter transect.
TOTAL EFFORT : 30.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

hEIGHT NUMBER

LONG NOSE GAR 1 2.0 394. 100.00 100.00

TOTALS 1 2.0 394 100.00 100.00

JATE(S)" 814, 81.6ra. Wing dam 25: 150-200 meter transect.
TOTAL EFFORT t 30.

SPECIE NOR OF FISH/HOUR TOTAL PCT OF PeC Of
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

TOTALS 0 0.0 0 0.00 0.00
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APPENDIXB (continued)

DATE(S): 818ora 81irr Wing dam 26: Shoreline transect.
TOTAL EFFORT : 60.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF POT OF
FISH WEIGHT GRANO TOTAL GRAND TOTAL

WEIGHT NUMBER

GIZZARD SHAD I 1.0 s. 0.05 0.58
MOONEYE 1 1.0 245. 2.22 0.55
NORTHERN PIKE 1 1.0 1760. 15.98 0.58
CARP 1 too 463. 4.20 0.58
EMERALD 'SHINER 4 4.0 0. 0.00 2.34
SPOTFIN SHINER 11 11.0 0. 0.00 6.43
aULLHEAD MINNOW 1 1.0 0. 0.00 0.58
CHANNEL CATFISH 1 1.0 zoo. 1.82 0.58
FLATHEAD CATFISH 1 1.0 580. 5.26 0.58
N. LCGPERCH 1 1.0 0. 0.00 0.38
SAUGER 16 16.0 1691. 15.35 9.36
hALLEYE I 1.0 443. 4.02 0.58
RIVER CARPSUCKER 1 1.0 286. 2.60 0.58
ORANGE SPOTTED SUNFISH 10 10.0 51. 0.46 5.85
BLUEGILL 93 93.0 3371. 30.60 54.39
LARGEMOUTH BASS 10 10.0 1188. 10.r8 5.85
wHITE CRAPPIE 1 1.0 196. 1.78 0.58
dLACF CRAPPIE 9 9.0 497. 4.51 5.26
FRESHWATER DRUM 7 7.0 41. 0.37 4.09

TOTALS 1r1 171.0 11O1 100.00 100.00

GATE(S): 1rr8 8l17, Wing dam 26: 75-120 meter transect.
TOTAL EFFORT % 60.

SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

mOONEVE 1 1.0 195. 2o36 1.82
CARP 6 6.4 5540. 66.93 10.91
SILVER CHUB 1 1.0 34. 0.41 1.82
EMERALD SHINER 1 2.0 0. 0.00 1.62
SPOTFIN SHINER 2 2.0 0. 0.00 3.64
N. LCGPERCM 1 1.0 0. 0.00 1.62
SAUGER 5 5.0 429. 5.18 9.09
SMORTHEA3 REOHORSE 2 2.u 354. 4.28 3.64
BLUEGILL 29 29.0 1130. 13.65 52.73
LARGEMOUTH BASS 1 1.0 112. 1.35 1.82
OLACP CRAPPIE 1 1. 81 a. 0.98 1.82
FRCSHWATER DRUM 5 5.4 402. 4.o6 9.09

TOTALS 5 55.0 8277 1000.0 100000

Ii
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APPENDIX B (continued)

OATE(S): la78, 811.ra Wing dam 26: 165-210 meter transect.
TOTAL EFFORT S 60.

SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH kEIGHT GRAND TOTAL GRAND TOTAL

W EIGHT NUMBER

MOONEYE 1 1.0 166. 3.77 1.49

CARP 1 1.0 1180. 26.80 1.49
CHAN1EL CATFISH 1 1.0 34. 0.rr 1.49
N. LOGPERCH 1 1.0 0. 0.00 1.49
RIVER CARTER 1 1.0 0. 0.00 1.49
SAUGER 2 2.0 123. 2.79 2.99
b.ALLEYE 1 1.0 134. 3.04 1.49
OUILLBACK 1 1.0 114. 2.59 1.49
SmORTHEAD REDOORSE 2 2.0 322. 7.31 2.99
"HITE BASS 2 2.0 14. 0.32 2.99
kOCK BASS 1 1.0 121. 2.75 1.49
PUMPKINSEEO 1 1.0 92. 2.09 1.49
BLUEGILL 44 44.0 1492. 33.89 65.67
LARGENCUTH BASS 1 1.0 142. 3.23 1.49
ihmITE CRAPPIE 2 2.0 144. 3.2T 2.99
BLACK CRAPPIE 2 2.0 96. 2.18 2.99
FRESMOATER ORUM 3 3.0 229. 5.20 4.48

TOTALS 67 67.0 4403 100.00 100.00

GATE(S): dIlrap 81770 Wing dam 26: 260-300 meter transect.
TOTAL EFFORT s 45.

SPECIE NOR OF FISH/hOUR TOTAL PCT Or Pt or
FISK WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NURBER

MOONEVE 1 1.3 56. 2.42 3.23
EPERALD SHINER 2 2.7 0. 0.00 6o45
CHANKEL CATFISH 2 2.7 68. 2.94 6.45
N. LOGPERCH 3 4.0 0. 0.00 9.66
RIVER bARTER 2 2.7 0 0.00 6.45

$AUGER 3 4.0 284. 12.26 9.68
SHORTHEAtA REOHORSE 6 8. 1052. 45.42 19.35
BLUEGILL 7 9.3 489. 21.11 22.58
SLACP CRAPPIE 3 4.0 193. 8.33 9.68
FRESHWATER DRUM 2 2.7 174. 7.51 6.45

TOTALS 31 41.3 2316 100.00 100.00

- ~ _______________________________
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APPENDIX B (continued)

UAT(S): 81678, 612?8. Wing dam 28: Shoreline transect.
TOTAL EFFORT S 60.

4PECIE NBR or FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

LONG NOSE GAR 1 1.0 16. 0.16 0.93
GIZZARO SHAD 1 1.0 15. 0.13 0.93
CARP 4 4.6 6340. 54.54 3.70
EMERALO SHINER 12 12.9 0. 0.00 11.11
fIVER SHINER 10 10.0 0. 0.00 9.26
ZPOTAIL SHINER 2 Z.O Go 0.00 1085
SPOTFIN SHINER 2 Zo 0. 0.00 1.85
BULLHEAD MINNOW 8 8.0 0. 0.00 7.41
CHANNEL CATFISH 2 2.0 224. 1.93 1.85
SAUGER 3 3.0 13. 1. 49 2.78
RIVER CARPSUCKER 1 1.0 152. 1931 0.93
HIGHFIN CARPSUCKER 1 1.0 0. 0.00 0.93
GUILLOACK 2 2.0 1610 1.39 1.85
BLACK BUFFALO 1 1.0 1560. 13.42 0.93
GOLDEN REOHORSE 1 1.0 246. 2.12 0.93

SmORTHEAD REOHORSE I 1.0 61. 0.52 0.93
*HITE BASS 1 1.0 0. 0.00 0.93
LRANGE SPOTTED SUNFISH 6 6.0 33. 028 S.S6
BLUEGILL 28 Z8.0 1090. 9.38 25.93
LARGEHOUTH BASS 6 6.0 991. 8.53 5.56
wHITE CRAPPIE 1 1.O 76. 0.65 0.93
eLACK CRAPPIE 9 9. , 308o 2.65 8.33
FRESHWATER DRUM 5 5.0 17, 1-53 4.63

TOTALS IQ& 108.0 116764 100.00 100.00

OATE(S): 811ra 81778, Wing dam 28: 30-75 meter transect.
TOTAL LFFORT : 60o

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

MOONEVE I 1.* 302- 3.45 0.89
SILVER CHUB 1 1.0 30. 0.34 0.89
LMERALD SHINER 15 15.0 0. 0.00 13.39
RIVER SHINER 10 10.4 0. 0.00 8.93
SPOTTAIL SHINER 1 1.0 0. 0.00 0.89
BULLhEAO MINNOW 4 4.0 O. 0.00 3.57
CHAhNEL CATFISH 7 7.0 1866. 21433 6.25
FLATHEAO CATFISH 2 2.0 77. 0.88 1.?9
N. LCGPERCH 3 3.U 0. 0.00 2.68
SAUGER 5 5.U 650. 7.43 4.46
WALLEYE 2 2,Y 268. 3.06 1.79
RIVEF CARPSUCRER 1 I.g 11. 1.31 0.89
GUILLdACR I 1.0 432. 4.94 0.89
SmORT*EAO REOHORSE 12 12.4 2420. Z7.66 10.71
.HIfE OASS 1 1.0 7. 0.08 0.89
ULUEGILL 29 29.0 1050. 12.00 25.89
SMALLMOUTH BASS 2 2.0 404. 4.62 1.79
LARGEHOUTH 8ASS 4 4.v 650. 7.43 3.57
hHITE CRAPPIE 2 2.0 138. 1.58 1.79
dLACK CRAPPIE 3 3.0 144. 1.65 2.68
FRESHWATER DRUM 6 6.0 197, 2,25 5.36

TOTALS 112 112.0 8750 100.00 100.00
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APPENDIX B (continued)

OATE(S)t 61078 81778, Wing dam 2 8 ; 120-165 meters.
TOTAL EFFORT : 60.

SPECIE NSR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

wEIGmT NUMBER

MOONEYC 1 1.0 128. 0.66 0.66
CARP 12 12.0 15990. 82.26 10.62

EMERALD SHINER 45 45.0 0. 0.00 39.82

kIVER SHINER 1 1.0 0. 0.00 0.88
SPOTTAIL SHINER 1 1-0 0. 0.00 0.88

N. LOGPERCH 3 3.0 0. 0.00 2.65

SAUGER 3 3.0 257. 1.32 2.65

QUILLBACK 2 2.0 724. 3.r3 1.7

wHITE BASS 2 2.0 235. 1.21 1.77

BLUEGILL 32 32.0 1350. 6.95 28.32

SHALLMOUTH BASS 1 1-0 111. 0.57 0.88

LARGEMOUTH BASS 3 3.0 191. 1.01 2.65

BLACK CRAPPIE 2 2-0 105. 0.54 1.77

FRESHhATER DRUM 5 5.0 339. 1.75 4.42

TOTALS 113 113.0 19426 100.00 100.00

CATE(Si: 81076. e1778 Wing dam 28: 240-290 meters transect.
TOTAL EFFORT : 60.

SPECIE N9R OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

wEIGHT NUMBER

CARP 19 19.0 24705. 91.50 33.93
SILVER CHU8 I 1.0 40. 0.15 1.79
EMERALD SHINER 1 1.0 0. 0.00 1.79
FIVER SHINER 1 1.0 0. 0.00 1.79

SAUGER 1 1-0 74. 0.27 1.79
PALLEYE 2 2.J 21r. 0.80 3.57
SHORTHEAJ REDHORS[ 3 3.0 52b. 1.95 5.36
POCK BASS 1 1.0 128. 0.47 1.79
(RANGE SPOTTED SUNFISH 1 1.0 T. 0.03 1.79
ULUEGILL 19 19.U Sr. 2.14 33.93
LARGEMOUTH SASS 6 6.0 633. 2.34 10.71
FRESHNATER DRUM 1 1.0 94. 0.35 1.79

TOTALS 56 56.0 27001 100.00 100.00
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APPENDIX B (continued)

DATE(S): 813760 816re, Wing dam 29: Shoreline transect.
TOTAL EFFORT S booSPTCLF NBR OF FISH/HOUR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUB4ER

CARP 3 3.0 4430* 47.34 4.OS

SILVER CHUO 1 1.0 0. 0.00 1.35
ELPERALD SHINER 6 6.0 0. 0.00 8.11

SPOTTAIL SHINER I 1eU 0. 0.00 1.35

dULLHEAO PINNOW 3 3.0 0. 0.00 4.05

FLATHEAD CATFISH 1 1o0 240. 2056 1.35

h. LOGPERCH I 1.U 0. 0.00 1.35

SAUGER 10 10.0 653. 6.98 13.51

dIGNOUTU BUFFALO 1 1.0 1030. 11.01 1.35

SMALLHOUr[ BUFFALO 2 2.0 630. 6.73 2070

BLACK BUFFALO I 1.0 275. 2.94 1.35

%NITE BASS 1 1.0 6. 0.06 1.35

BLUEGILL 29 29.0 1397. 14.93 39.19

LARGENCUtH BASS 3 3.0 493o 5.27 4.05

BLACK CRAPPIE r 7.0 174. 1.86 9.46

FRESHWATER DRUM 4 4.0 30. 0.32 5.41

TOTALS 74 74.0 9358 100.00 100.00

OATE(S): 81678. 81378. Wing dam 29: 75-105 meter transect.
TOTAL EFFORT : 30.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

BIGMCUTH BUFFALO 1 2.0 1720. 100000 100.00

TOTALS 1 2.0 1720 100.00 100.00

DATE(S): 81378. 8167?8 Wing dam 29: 135-180 meter transect.
TOTAL EFFORT s 30o.3-8 ee rnet

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH hEIGHT GRAND TOTAL GRAND TOTAL

hEIGHT NUMBER

hALLEYE 1 2.0 650. 100.00 100000

TOTALS 1 2.0 650 100.00 100.00

DATE(S): IisrS, 81678. Wing dam 29: 230-275 meter transect.
TOTAL EFFORT 2 30.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

BIGHOUFN BUFFALO 2 4.0 45000 100.00 100.00

TOTALS 2 4 *f 4500 100.00 100.00
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OATE (S)3 81378. 8176, Wing dam 30s Shoreline transect.
TOTAL EFFORT S 60.

SPECIE NBR OF FISH/HOUR TOTAL PCT Of PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

LONG NOSE GAR 1 1.0 148. 1.41 1.92
(IZZARD SHAD 1 1.0 18. 0.17 1.92
CARP 2 2.0 1240. 11.82 3.85
SILVER CHUB 2 2.0 0. 0.00 3.85
EMERALD SHINER 3 3.0 0. 0.00 5.Y7
RIVER SHINER 9 9.0 0. 0.00 1I.31
CHANNEL CAiFISH 2 2.0 306. 2.92 3.85
FLATM(NF CATFISH 1 I.40 186. 1.rr 1.92
bAuGER 3 3.0 100. 0.95 S.7
kALLEYE 1 1.0 66. 0.63 1.92
QUILLBACK 3 3.0 1942. 18.51 5077
SILVER REOORSE 2 2.0 1312. 12.51 3.85
GCLOEN REOHORSE 3 3. J 1064. 10.33 5.7
SHORTHEAO REOHORSE 9 9.0 3605. 34.36 17.31
h"ITE BASS 3 3.Q 304. 2.90 5.77
BLUEGILL 1 1.0 14. 0.13 1.92
BLACP CRAPPIE 1 1.0 0. 0.00 1.92
FRESHMWATER DRUM 5 5.o 166. 1.58 9.62

TOTALS 52 52.0 10491 100.00 100.00

JATE(S): 81478. 816T8. Wing dam 30: 75-105 meter transect.
TOTAL EFF'ORT : 30.

SPECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

SHORTHEA3 REOHORSE 1 2.0 820. 100.00 100.00

TOTALS 1 2.0 820 100.00 100.00

GATE(S): 81478, 8167d. Wing dam 30: 135-180 meter transect.
TCTAL EFFORT : 30.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

BIGHOUTH BUFFALO 1 200 3500. 100.00 100000

TOTALS 1 z.o 3500 100.00 100.00

CATEts 814.a 81676. Wing dam 30s 230-275 meter transect.
TOTAL EFFORT : 30.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

TOTALS - 0 0.0 0 0.00 0.00
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A.nDENDIX B (continued)

DATEs): 81418p 81678. Wing dam 31; Shoreline transect
TOTAL EFFORT : 60.

SPECIE NBR Of FISH/mOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

LONG NOSE GAR 2 2.0 902. 17.85 0.45
GIZZARD SHAD 1 18.0 217. 4.29 4.04
CARP 1 1.0 370. 7.32 0.22
SILVER CHUB 6 6.0 00 0.00 1.35
EMERALD SHINER 319 319.0 0. 0.00 71.52
RIVER SHINER 46 46.O 0. 0.00 10.31
OULLMEAD MINNOW 5 5.0 0. 0.00 1.12
SAUGER 16 1600 9980 19.75 3.59
WALLEYE" 6 6.0 585. 11.58 1.35
mIGHFIN CARPSUCKER 2 2.0 288. 5.7O 0.45
GUILLOACK 5 s. 9480 18.76 1.12
SHORTNEAD REOHORSE 3 3.0 304. 6.02 O.6
OLUEGILL 5 5.0 129. 2.55 1.12
hHITE CRAPPIE 1 1.0 82. 1.62 0.22
BLACK CRAPPIE 2 2.0 175. 3.46 0.45

FRESHWATER DRUM 9 9.0 ss. 1.09 2.02

TOTALS 446 446.0 5053 100000 100.00

OATE(S)s 8148, 8168. Wing dam 31: 75-105 meter transect.
TOTAL EFFORT : 30.

SPECIE NSR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAD TOTAL GRAND TOTAL

WEIGHT NURBER

SHORTHEAD REDHORSE 1 2.0 7900 100.00 100.00

TOTALS 1 2.0 790 100.00 100.00

LATE(S): 81478 816l8 Wing dam 31: 135-180 meter transect.
TOTAL EFFORT s 30.

SPECIE NOR OF F ISH/ HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

MEIGHT NUNSER

TOTALS 0 0.0 0 0.00 0.00

OATE(S)s 81478, 81678. Wing dam 31: 230-275 meter transect.
TOTAL EFFORT S 30.

SPECIE NOR OF FISH/HOUR TOTAL PCT Of PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

bEIGHT NUMBER

eIGMOUTH BUFFALO 1 2.0 3360. 100.00 100.00

TOTALS 1 20 3360 100.00 10000

i-
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APPENDIX B (continued)

ELECTROFISHING LI
Side Channel

DATE(S): 81378, 80978, 80878,
TOTAL EFFORT : 120.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER
LONGNOSE GAR 6 3.0 2061. 3.47 0.55 j
CARP 34 17.0 41454. 69.76 3.10
SILVERY MINNOW 5 2.5 0. 0.00 0.46
SILVER CHUB 5 2.5 0. 0.00 0.46
EMERALD SHINER 833 416.5 0. 0.00 75.87
RIVER SHINER 12 6.0 0. 0.00 1.09
SPOTFIN SHINER 1 0.5 0. 0.00 0.09
BULLHEAD MINNOW 8 4.0 0. 0.00 0.73
CHANNEL CATFISH 4 2.0 471. 0.79 0.36
N. LOGPERCH 1 0.5 0. 0.00 0.09
SAUGER 9 4.5 545. 0.92 0.82
WALLEYE 1 0.5 126. 0.21 0.09
RIVER CARPSUCKER 3 1.5 1540. 2.59 0.27
HIGHFIN CARPSUCKER 1 0.5 62. 0.10 0.09
QUILLBACK 4 2.0 151. 0.25 0.36
BIGMOUTH BUFFALO 2 1.0 669. 1.13 0.18
SMALLMOUTH BUFFALO 7 3.5 2829. 4.76 0.64
GOLDEN REDHORSE 1 0.5 60. 0.10 0.09
SHORTHEAD REDHORSE 11 5.5 1228. 2.07 1.00
ORANGESPOTTED SUNFISH 23 11.5 50. 0.08 2.09
BLUEGILL 86 43.0 2775. 4.67 7.83
LARGEMOUTH BASS 14 7.0 2952. 4.97 1.28
WHITE CARPPIE 4 2.0 521. 0.88 0.36
BLACK CRAPPIE 10 5.0 434. 0.73 0.91
FRESHWATER DRUM 13 6.5 1492. 2.51 1.18

TOTALS 1098 549.0 59420. 100.00 100.00

|ii
* 'I'

* -.. ;,
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APPENDIX C

Electrofishing catches for each transect during-October, 1978. Shocking
efforts are expressed in minutes and fish weights in grams.

DATE(S): 101078,102278. Wing dam 25: Shoreline transect.
TOTAL EFFORT 60.

SPECIE NBR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAN0 TOTAL GRAND TOTAL

WEIGHT NUMBER

CARP 7 7.0 11220. 76.72 1707
YE.LOW BULLHEAD 1 1.0 142. 0097 2.44
SAUGER 4 4.0 470. 3.21 9.76
WALLEYE 3 3.0 41?. 2,5 T.32
RIVER CARPSUCKER 1 1.0 520o 3.56 2.44
•SMALLMOUTH BUFFALO 1 1.0 138. 0094 2.44
ihmITE BASS 4 4.0 119. 0.1 9.76
FRESHWATER DRUM 19 19.0 1599. 10.93 46.34
BROOK SILVERSIDES I 1.0 0. 000 2.44

TOTALS 41 41.0 14625 100.00 100.00

DATLIS): 101075#102Z75, Wing dam 25: 60-105 meter transect.
TOTAL EFFO I : 33.

SPECIE N-1R CF FISH/HOUP TOTAL PCT OF PCT OF
FlbX WEIGHT GqANU TOTAL G;ANO TOTAL

WEIGHT NUMdER

ChANEL LATFISh 1 2.0 290. 17.16 50.00
SHALL-40,JH 3JFFALO 1 2.0 100. 82.8'4 50.00

TOTALS 2 4.0 1690 IO0.O ICO.O0

DATL(S): 13'374P1021T8. Wing dam 25: 150-200 meter transect.
TOTAL EFFORT : 30.

iPECIE N3R OF FIS4/hOUP TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT M-JER

TOTALS 0 0.0 0 0,00 0.00
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APPENDIX C (continued)

DATLCS): 1010t8.10217o, in
TOTAL FO T o , Wing dam 26: Shoreline transect.

SPECIE NI( OF FISH/IHOUP  TOTAL PCT OF PCT OF
FISh WEIf1 HT GRAND TOTAL GRAND TOTAL

%EIGHT NUMJER

CARP 17 17. 25440. 74.0 19.54
SILZR CHOB 1 1.0 0. 0.00 1.15
EMEkALJ 4IINER 6 6.0 0. 0.00 6.90
SAUuER 23 23.O 2472. 7.15 26.44
RIVtk CAHPaU.KER 4 4. 0 225). 6.54 6.60
HIGhFI '4 6;PSUCIER4 1 1.0 14r. 0.43 :.15
QUILLBACA .C 10.0 2892. 8.40 11.49
SHOnIHLAU kEuHGR SE i 1.0 232. 0.6? 1.15
WHIIE dASS 6 6.0 151. 0.44 6.90
BLULGILL 2 2.0 55. 0.1b 2.30
LARtsEMJUTH 3ASi 1. 15s. 0.&4 1.15
WHITE CRAPPIE 3 3.0 225. 0.65 3.45
SLA%.K CRA 3 PIL 2 2.C 31. 0.09 2.30
FREs.HWA7ER O.AUII o i3.0 330. 0.9b 11.49

TOTALS 87 87.0 34426 100.00 100.00

DAIL(S): I)67R It217 -9 Wing dam 26: 75-120 meter transect.
TOTAL EFFO T : 60.

P .PLCIE N3R OF FISHI/HOUP TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GiAND TOTAL

WEIGHT NU48ER

MO0hEYE 1 1. 2 250. 2.78 2.17
CARP 3 3.0 4600. 51.16 6.52
N. LUGPE1Ct! 1 1.0 0. 0.00 2.17
SAU,.j 1 1.0 54. 0.60 ?.1?
WALLEYE 1 1.0 172. 1.91 2.17
SflKTHEU mJl3HCRE 5 5.0 780. 8.23 10.95
SMALLMOUT'4 6AS 1 1.0 39'3. 4.34 2.1?
FREaHWATER 3RUM 33 33.0 2782. 30.95 71.?

TOTALS 46 '6.0 8988 100.00 100.00

iI
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APPENDIX C (continued)

DATE(S): 10O7?So21?8,d Wing dam 26: 165-210 meter transect
TOTAL EFFORT : 60.

SPECIE NBR OF FlbH/OUP TOTAL PCT OF PCT OF
FISH WEIGHT 6RAND TOTAL GRANO TOTAL

hEIGhT NU46Ei

GIZLARJ 4HAD 1 1.0 4. 0.01 1.54
CARP 13 13.0 24650. 78.98 20.63
SAUuER 4 4.0 433. 1.39 6.35
WALLEYE 1 1.0 110. 0.35 1.5y
OUIL.L ACA 3 3.0 806. 2.56 4.76
WHIH $ASS 2 2.0 481. 1.5? 3.17
SNA&LMOUTH 34SS 1 1.0 b73. 2.15 1.59
FRE4HWATER OA UM 38 38.0 4048. 12.97 60.32

TOTALS 63 63.0 31212 100.00 100.00

DATL(b): 103f?8oC21'ld, Wing dam 26: 260-300 meter transect.
TOTAl. EFFORT : 60.

SPECIE NBR OF FISH/HCUq TOTAL PCT OF PCT OF
Flsm WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NU43ER

CARP 1 1.0 Z540. 29.03 4.76
SAUbER 1 1.0 141. 1.61 4.76
WALLEYE 1 1.0 830. 9.49 4.7b
SHOhTHEAD FEDHORSE 2 2.0 lP40. 21.03 9.52
FREahWATER OaUm 16 16.0 3399. 38.85 76.19

TOTALS 21 21.0 8750 100.00 100.0c

----------------------
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APPENDIX C (continued)

Wing dam 28: Shoreline transect.

DATLS): 1110?A,1u217b,
TOIAL EFF!iT : 60.

i*ECIE NB OF FISHIHOUD TOTAL PCT OF PCT OF
FIS.-H WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT 'UM-3ER

CARP 32 32.0 492F0. 116.11 21.92

EMExALD 41 ,ER 4 4.0 0. 0.00 2.74

GULLnEA) 4|1NiOk 1 1.0 0. 0.00 0.63
RItH uART;R; 1 1. .. 0.00 0.60
SAUvER 5 5.0 331. 0.59 3.42

WALLEYE 5 5.0 06,. 1.16 3.42
RIVEr CIPi P'UKE? 5 5.0 229C. 3.9, 3.42
HIGhFI04 .4SUCKER 1 1.0 212. 0.37 5.63

OUI..LaACK 1 1.0 70. 0.12 5.65

dIGuiOU[H 3uF;ALO I 1.C 455. 0.Aa 0.6s
WHIT iJ.S 1 1.0 18. 0.03 0.68

FRE44duATEI JIUM 89 89.0 3910. 6.A3 60.96

TOTALS 14.6 146.0 ?238 100.C0 10.00

Wing dam 28: 30-75 meter transect.

DATLCS): 1010T102d78v
TOTAL EFFORT : 60.

$PEECIE NBR OF FISH/IOUQ TOTAL PCT OF PCT OF
FI54 WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT 4UMIER

SILVER CHUt 2 2.0 0. 0.00 2.70
SlEiEdALD SHIPR 1 1.0 0. 0 - U 1.35

CHANAEL CATFISH 3 3.0 89. 8.43 4.)5
FLAIHEAD CATFISH 1 1.0 6. 0.06 1.35
STONLCAT 1 1.0 8. 0.0? 1.35
RIVLR JARTER 1 !.0 0. 0.00 1.35

SAUv.ER 5 5.0 666. 6.24 6.76
MALLEV' I !.G 36C. 3.37 1-35
QUILLOAC ( 1 1*0 380. 3.56 1.35

SNORNTEAD V EDHRoE 9 9.0 2275. 21.33 12.16
FRE ji ATLR ORUM 4? 49.0 6073. 56.93 66.22

TOTALS 74 74.0 10667 100.00 100.00

•li
4
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APPENDIX C (continued)

-lng dam 28: 120-165 meter transect.
DATE(S): 101078-102076
TOTAL EFFORT. : 60.

S3ECIE NWR OF FISH/HOUP TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRANO TOTAL

WEIGHT 'NLMErR

CARP 3 3.0 4620. 63.06 5.5?
SILVER CiUa 3 3.0 0. 0.00 e.57

* RIVrI H1NR 3 3.0 0. 0.00 A.57
SAUbER 2 2.0 917. 13.47 5.71
WALU.LYE 1 1.C 470. 6.42 2.36
HIGhFIN CA.PSUCKER 1 1.0 132. 1.!C 2.96
SHOKFtHEAJ 4EJHGR.;E 2 2.0 128. 1.15 5.71
WHIIE A45 2 2.0 200. 2.73 5.71
BLUGILL 1 1.0 32. 0.44 2•
WHIT- LRAPPIE 1 1.0 99. 1.35 2.86
FRE4HWATER .;tUM 16 16.0 658. 8.98 45.71

TOTALS 35 35.0 73Z6 t1o.00 140.00

Wing dam 28: 240-290 meter transect.
DAT.S): 01078I CZUTJ,,
TOTAL EFFORT 3 %5.

S2ZC!E NaR OF FISH/F3UP TOTAL PCT OF RCT OF
F1S4 OEIGHT GRANO TOTAL G(AN0 TCTAL

WEIGhT Nu4dR

CARP 7 9.3 11810. 89.96 30.143
ENEKALD aHiNER 1 1.3 0. 0.00 4.35
SAUuER 4 5.3 350. 2.6r 17.39
WHIE OASS 1 1.3 375. 2.db 4.35
SMALLM;JUT4 $ASS 1 1.3 1,00. 0.71 4.35
FRE4?NWATER JNUM 9 12.0 493. 3.7b 39.13

TOTALS 23 30.7 13128 100.00 IC0.00

-Aj
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APPENDIX C (continued) i
OATE(S): L1 , oz178, Wing dam 29: Shoreline transect.
TOTAL EFFDiT : 60.

SPLCIE N9R OF FISH/IJOUP TOTAL PCT OF PCT or t
FISH 4EIGHT GRAND TOTAL GRAND TOTAL

wEI 'hT NU49ER

CARe 5 5.0 A14C. 65.pO 12.20
EHEkAL.) SH*!JA R ' &.0 0. 0.00 9.76
8ULL EAO 41%4Oe 1 1.0 0. 0.00 2.44
SAUER 3 3.0 Z68. 2.17 7.32
RIVt.R CAR2 .U:"ER 1 1.0 252. 2.O4 2.44
QUI L6AC- 2 2.0 805. 6.51 4.8
SMA#-LHQU1-4 a FFALO 1 1.0 -:O. 3.01 2.44
SHO1M'EA3 RE)HICISE 3 3.0 P5b. 6.92 ?.32
WHI)I 0ii 1 1.0 238. 1.92 2.44
FRE. HAATER . ctUf 2 t 20.0 1432. 11.58 48.T7

TOTALS .1 41.0 1231 100.00 100.00

Wing dam 29: 75-105 meter transect.

OATE(S): 1006?8.10218.
TOTAL EFFORT : 30.

SaECIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMS3ER

TOTALS 0 0.0 0 0.00 0.00

Wing dam 29: 135-180 meter transect.
DATLC(S) 1036781102178,
TOTAL EFFORT : 30.

SP(CIE NOR OF FISH/HOUR TOTAL PCT OF PCT OF
FISH WEIGHT aRAND TOTAL GRAND TOTAL

WEIGHT N U'4 ER

FRE411WATER DRUM 1 2.0 510. 100.00 100.00

TOTALS 1 2.0 510 100.00 100.00 1

Wing dam 29: 230-275 meter transect.
OATL(S): 133678.1021?8p
TOTAL EFFORT 30-

SPECIE NOR OF FISH/HOUP TOTAL PCT OF PCT OF
FISH WEIGHT GRANO TOTAL GRANC TOTAL '!

%EIGHT N UdrR

I6ROUH rIUFFALO 1 2.0 2900. 100 100.00

I9TOTALS 1 2.0 2900 100.00 1 00.00

....[ji i
i4,-_ -,
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APPENDIX C (continued)

oArtCss "o68,1o2J6, Wing dam 30: Shoreline transect.
TOTAL EFFORT 63.

$'ECIE N5'4 OF FISH/HOUD TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRANO TOTAL

wEIGhT NUcIdER

NOOhEYE * 1.0 72. 1.3. 5.00
EmEhALO SHNE.R 1 1.0 a. 0.00 5.00
SAUaER 2 2.0 414. 7.71 10.00
WAL-. Y 1 1.0 390. 7.27 5.00
QUILLBACK 3 3.0 978. 18.22 15.00
S9ALL UiJTH jJFFALO 1 1.0 190. 3.54 5.00
GOL,,,-&W R-1J. SE 1 1.0 2A3. 5.27 5.00
SHOINHEAU . E 6 6.0 2398. '4.68 30.00
FRE MWATci JFC)UM 4 4.0 b42. 11.96 20.00

TOTALS 20 26.C 5367 10.00 00.00

DATLCS): ! v,67.,.1O52,7, Wing dam 30: 75-105 meter transect.
TOTAL .FF'0?T : 3.

PECIE NiR CF FIS,/hOJe TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

wEIGHT NUnER

SHOnIHLiA iEjHCjE 1 2.0. 534. 0. OOo 100.00

TOTALS 1 2.0 534 tOO.00 100.00

OATCCS): "O167#102L75. Wing dam 30: 135-180 meter transect.
TOTA. EFFrJT 30.

,,PrLCIE NBR OF FISHIHOUDr  TOTAL PCT OF PCT OF
FISH WEIGHT GRAND IOTAL GRAND TOTAL

WEIGhT NU49ER

TOTALS 0 0.0 0 0.00 0.00

OATL(S)s ,30678,102!8, Wing dam 30: 230-275 meter transect.
TOTAL EFFOi-. T 3.).

SILCIE .43R OF FI"H/M2Ue TCTAL PCT OF PCT OF
F I-SiWEIGHT aR4ND TOTAL G4AND TOTAL

wEIGHT NUMa3R

TOTALS 0 0.0 0 O.00' 0.00

. . .. ...
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APPENDIX C (continued)

OATL.CS): 100678102178v Wing dam 31: Shoreline transect.
TOTAL LFFO'T bO.

SECIE NBR GF FISH/HOUD TOTAL PCT OF PCT OF
FISH WEI6HT iRAND TOTAL GRAD TOTAL

WEIGAT NU|3ER

G IZLAR3 iH 03 2 2.0 :7 1 . 3.15 2.22
,C3t£YE 2 2.C 45). 8.09 2.22
CARP 1 1.0 2360. 41.9 1.11
SILv'RY 1I N~w 7 7.0 0. 0.00 .78
SILO--R C"Ua 1 1.0 0. 0.03 1.14
EfHtaALO $41.:-R 5 5.0 0. 0.00 5.56
ftRZVL r.$1N;.( 3? 37.C 0. 0.00 61.11
CNA&%.*,EL CATFISH 1 1.0 134. 2.36 1.11
SAU.,LR I. ..0 105. 7.14 4.4%.
.UI#L8 AC 2 2.0 196. 2.75 2.22
WHI - dA.S 1 1.0 42. 0.74 1.:1
FR-riWATZ. 3UM 26 26.0 1250. 22.03 28.91
PAj ,LE Fla 1 1.0 f90. 12.16 1.11

TOTALS 90 90.0 5675 100.00 100.00

DAIL(S): i3Jjs7,10:?d., Wing dam 31: 75-105 meter transect.
TOTjL EFFO0 T : 30.

SDECLE N3R OF FrISH/HOUP TOTAL PCT OF PCT OF
i ,?. WEIGHT GRAND TOTAL GRAND TOTAL

.WEIGHT NUMIER

MOO1 2.0 . 00.00 100.00

TCTALS 2.0 29 100.00 1 00. 0

DATL(S): !67.102iL78, Wing dam 31: 135-180 meter transect.
TOTAL £FiT : 3 .

S 'ECiE Npt OF FISH/HOUD TOTAL PCT OF PCT OF
FI Sf4 WEIGHT GRAND TOTAL GR'ANO TOTAL

WEIGHT NUJMER

TGi0S 0.0 3 0.00 0.00

OATL(SI: 13;0b7"10:27,, Wing dam 31: 230-275 meter transect.

TOTAL EFFORT : 30.
i2ECAE NaR OF FTSH/140U TOTAL PCT OF PCT OF

F1SH WEf6HT GRAND TOTAL GRANO TOTAL
WEIGHT NU43ER

TOTALS 0 0o. 0 0.00 0.00

a- ,.
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APPENDIX C (continued)

Side channel: Left bank.

DATLCS):~O7.c1~

TOTALI *49R~T 6Or~d FISH/POUq TOTAL PCT OF PCT OF
F 14Sm WFIGHT iRANO TOTAL GRAND TOTAL

WiEIGHT NU43ER

G1Z44Rw a"Aa 1 1.0 73. 0.13 1.16
CARP 33 33.0 47530. 83.31 39.37
£EE1AL;) :AHIdER 2 2.C 0. 0.0c 2.33
SAUeELR 11 111.0 111. 1.95 12.79
N ALLELtc 2 2.A. 371?. 0.65 ?.33
R1V~rm CAAE-U;KER & 4. 3835. 6.72 4.65
HIGnF.4 CA OUCf7- L '.0 1'? -. 0.25 1.16
8IGt-UUTH duFFALO 2 2.0 107 S. 1.8A 2.33
SMALLMO~UYH 3JFFALO 3 3.0 130o. 2.29 3.49
kilili dA.4' 1 1.0 2o. 0.05 1.16
RUCA BAS 2 2.C 2'?7. 0.63 Z.33
GRA.*IE SPOI T.-7 SUNF1I1 Z 2.C 14. 0.02 Z.33
GLUgwIaLL 1 1.0 425. 0.?4 1?.79
LAiAw--MJU~tH dASS 1.0 200. 0.36 1.16
BLA#,K CRA P1E 3 3.0 214. 0.36 3.49
FRE 41W AUtR *Ji u m 6.0 46#. 0082 6.98
BRJuA 41LVisi-1IE.; 1 1.0 0. 0.00 1.16

TOTALS 8. 6.0 57050 100.00 100.00

Side channel: Right bank.
DATs($ ): 133478-10i178.
TCTA. ZFiO-%T : I )

S;'-:C iE N13R OF FISII/11OUP TOTAL PCT OF PCT OF
FS WEIGHT 3RAND TOTAL GRAND TOTAL

WEIGHT NU'q3FR

SHOmT 404E GAR' 1.0 720. 5.59 1.30
GIZLAR.J 4HAU 11.0 1540 1.20 1.30
NOImYE 1o 1.0s. 0.68 1.30
CARP 2 1.O0 3440. 26.72 Z.60
SILvE'R CnUn 7 7.0 as 0.00 9.09
ENENALD 4i' 2 2. 0 0. 0000 2.60
aULLIIEA3 4NNOW 2 2.0. 0. 0.00 ?6
CHANNEL ;AiF!Si to 4.0 732. 5.69 5.19
SAUuIER 13 i3.0 1571. 12.20 16.88
MALLLTE 4 &.0 750. 5.83 5.19
QUIL.LBACM 3 3.0 626. 3.31 3*9a
SMALLIJU[H4 JFFAL3 1 1.0 205. 1.59 1.30
GOLu.N HCDOiJiSL 3 3.0 3941. 3.06 3.90
SHOnIHEAu ikEJHUR--E 7 7.0 12DR. 9.30 9.09
BLULIaILL 9 9.0 343. 2 . F6 11.69
LAk4EMUTH dAS3 2 2.0 255. 1098 2.60
BLA6& C.RAPel- I 1.C '6. 0.53 1.30
FR~jiHiATER .JrUF 14 14. 0 2519. 19.57 18.18

TOTALS 77 77.0 12873 100.00 100.00
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APPENDIX D

Electrofishing catches for each transect during June 1979.

Shocking efforts are expressed in minutes and fish weights

in grams.

4 [
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APPENDIX D

Wing dam 25: Shoreline transect.

TOTAL -.FF'IRT * 6.
S0iCIE 4-3 OF FrS4/.,2!.R 'TL PC~T ?F 'ACT I~

FVA) w V!E14' V ~A 'J' T n T L GRA%) .4-AL
W- IwiT 1114r

LONGNOSE nAR 2 2.0l 1254. S.?64
C.AR~P 3 3.1) 410. 3 ? .1?
SILVEQ C"IL'd I 1. 0. 0.0032
PIV4.P 3H:4ER 6 6j.') 1).. 0~) 193s

E U6;3 3.0 I 31t.. 10.149.-
P11rI. 'Cv 1f 201.. 1.5" .'

"ALL4t.UTu VUF "r 1 .D5..'

&nL~ ~w;-. l.i ~ s. 9
Hr3 3.0 395. 3.0-1

TOTALS 31 !1.0 1" 01 1 ).V

~ITr~:Wing dam 25: 60-105 meter transect.
DATE(S: 61579v c2179.
TOTAL L.FFSlfT 31).

F1A ', VEIGIIV L 1N T(9T~ AL * T 4~L

MOONEY--' 2 .0f 17n. 1031 01 0(.

TOTALS 1 2 .0 170 1000.)10.

S ITZ~ Wing dam 25: 150-200 meter transect.
CATECS) 621?4, 61379p
TOTAL iFF'1IRT 3.

s I.,I43P~ OF F! !Hq f 'JTLL cCT OFPC p
FIHW7IG'4I YAI T')TAL (jRAN) T-TAL

TOTALS 0 0.M 0 0.00 0.03
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APPENDIX D (continued)

GATE(S): 615790. 62179. Wing dam 26: Shoreline transect.
TOTAL 6FFMRT : 60.

S E C I E 14R OF FZS4#/4J1JR To t.L PrT OF OCT DF

L r-N G 46S OAR 2.0 345. 4.3Z .0
r *p~ 55.0 C540Q. 1"''0

- 'V~.F ~~I~ 11.0 0. .1.00 ?

CHANF17L CITFI -e 2.0 50M. ?.5PC

rIVL.'1 C%;,SUCK.1 1 . 4 orl
-fIGriFIr, 0R1J1(c'v I 1. 1t I.3 2.~

QUILL44ACI 2 2.0 7 ? F, 3. 71 0
5MAiL' 4' 3UFFALM 3 3.0 1052. 5.3 7.11)

51LVrR 3: - 3.' &600. 4.'J .

c-OL 'IN Ri0c.2 2. o 444. .t.') A
5~OTN1 R)I~~r9 9 . f L3 '. 22?. ot

HLACF CR;-P1Z 3 3. 1 361). 1 .,

f OT4L~ 40 40.0 1 "5 79 Ij

0AT~S): 1b7. 6279.Wing dam 26: 75-120 meter transect.
TOTAL 4F~r'RT 60.

S*E C1. I 4R OF ~ 4/$J 03 ' 7 .TL 0r ', AC.T

TOTALS 0 3"0 0.00

GATL(S: 61579. 62179, Wing dam.26: 165-210 meter transect.
TOTAL LFF"Rr 60.

S DEC I- VaR CF FIS-4/P1'J4 I 'rT :

FZ 5" WEIGHTV Vl T-JT4L T TEt Ti
TOTALf a 0.() C 0 .00

Wing dam 26: 260-300 meter transect.
CIA TE (SI 61679. 62179.
TOTAL iLFF0nT : b.

SPCI, 1R IF FTS4/4'-IR 'CT.L PCT r -. r F
F!~ v1 WET4 Ir r G:AN) roTrI. rRAN) Tit .L

TOTALS 0 0.0 0 0.00 1.00
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APPENDIX D (continued)*

OATZfs J: 61579. 62079p Wing dam 28: Shoreline transect.
TOTAL LFFnRT 60.

SPECIE Nt3R Of I4 4~1!)q TOTAL PCT OF PCT OF
FISH WEIGHT~ G'4NO TITAL GAUD TITAL

LCNGNO CAR 2." 560. ?.02 44

CARP 6.1 I'l 3. 4-. 6 14.63
CHANP-5L C ITF!S-4 3 3.0 66. .4. 7.3?
RIVLP LA; OUC~f.P 1 1.0 5 22!. 1.19 .4
QUILL6S.CA 6 "?7b 19 .11 14.F3
MALL1Lurw 4UFFAL 3 3. 1534. 1 . 57.3?

4OiRT-i.A) R7)IiJCS 1 11.0 ro96). li.43 26.5~3
POCK~ e,!,; 1 . 164. n. 2.44
3MUL(ILL 1 1.0 ?6. 14424
44LL4jUT~4 4;: 1 1.3 121. .42.4

LARG-'ImUT4 c8A'.j 1 .0 4~ .. &4
FFFSHW;,T.- "PLJ4 2 2.0 21. 0.71

TCTAL!4 41 .I e, '6 1 1.300 io.r

Wing dam 28: 30-75 meter transect.

TOTAL iLFFnfRT 60.
5oiclE .4 3R OF F!!4/4-'7u1 -(T4L af *.F ?-T '

GM~T iR~ 1.0 500. i 03. 0130

TOTAL$ 1 1. 500 1 4) .U0

Wing dam 28: 120-165 meter transect.
QATLCSI: 615?7'. 6ZIT9.
TOTAL ;~FflRT :' 03 4 CS*.C1 V-:%R OF FTH<~'TL PIT ,,F ?

FISH Wh,1tG 4 v 3nN T0iT1I GRINI "T~tl

TOTALS 0 0.0 0 O.oo 0.11

Wing dam 28: 240-290 meter transect.

OATL(8: f,157Q. 62C79.
TOTAL t.F"RT : 6k).

SPEC IE 10R OF F! M 42,4'0 0T 4? 4:T7FP F
FIeH biEI' G-AN') TOTAL GP&4 ;O-

QUILL41CM 1 1.0 $50. Ue . 07 50.00

!MORT"--., K-J-4OR5r 1 1.'1 900. 51.,43 50.00

- .TOTAL$ 2 2." 1750 100.00 *~100.00-
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APPErNDIX D (continued)

Wing dam 29: Shoreline transect.

OATE(S): 61919P 61479v
TOTAL EFFORT 60.

'R OF F! I/ Ih T OTL T CT f,F
FISH WEI i G s%) TnT L 4 s T T'L L

w-.I u T 14U~

LGNGNO E4 141 15 1-$. 14. .0 17. i -

CARP 4 40 1%72. 24.23 17.3 9

RIVLQ LA.OSUCA R 4 4.0 ?136. ?9. 1 *7.39

QUILLOACt 3 3.0 1644. V . 4- 1 3."'

SALLPr JT4 IIFFIL- 3 3. 1474. . .r.

SHVFtTH'-; Ius" 1 1.0 I00.. Q . .,

SLACP CRA3PIL 2 2.f 1 0. !.~ .. 417

FRESiNATA. IrJ4 2.*0 ?'?. 1 * 7

TCTALF 3 3., !O6i !). J0 .

Wing dam 29: 75-105 meter transect.

TOTAL --i"T 30.
S 43RC F E!H 4 ; R C~ T CT I F ., F

AI 1

TOTALS 0 0.0) 0 0. V 1. IX

Wing dam 29: 135-180 meter transect.
DATL( ): 61379, 61479P
TOTAL -FFnRT 30.

SAc.CI. diR OF FT I/-I JR 'CT. PCT 3C
FISH WI -47 3c AND ''rAL "~' V L

Wing dam 29: 230-275 meter transect.
DATZ(S_): ; 137q, 514o79,

TOTAL LFFnRT : 3).
s'E.t 'R OF F 1 1A'R 'r 1 T !F CTF

FISH W:IGI T  G:AlJJ TOTAL G4Uj' TOTL

TCTALS 0 0.) 0 0. 0.00

i •1
I . L . .i• .. . .':., - .-
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DATE (5) 61479v 617?9. Wing dam 31: Shoreline transect.
TOTAL wFFnRT 2 60.

s ICI 1" kiRF FIS4/C4 U, TOTAL PCT OF Pr.? C-F

L,';NrI.-Z rA 3 3.1 1'4'4. 11.37 5 .?7
C AR~P 3 .*fM '>124. 15.29 9. 77
SIL VEP. C-40d 1 1) 0. 0 14

:MmL 1 1 .0e 0. 1).3

QUILL41CK'1 17 .0 n a. 33. 3 32
C'OLJFF R'" ri 1 1.0 793. 5. 03 p

H!RT -A 11 1.1) !?4. 2i0.

-3 LU- G I LL 2 2.0 14.0. 1.01 .
~1 rr~P~ 1.0 10!1. 1 . 131

F PE bH*.*: T- U 3 3.0 451 3 . 2

TOTALC 5'? 5? .0 1Q? PV.3 5f3

Wing dam 31: 75-105 meter transect.

0ATE(s ): 61779P 61379.
TCTAL :WIRT : 30.

SCDECIE, %JQk OF lril',JR ?(~iL J 'r T~ .- r F

tOTALS 0 .0 0 3. 3) 1.01)

Wing dam 31: 135-180 meter transect.

TOTAL -*FFmRT : 30.
SOECI ~ '43 OF F! 5,/lJ'J. TOTAL ,rt c.r rT9

TOTAL$ 0.11 0 0.0) 0. Cj

CATES 6?r~ 6179.Wing dam 31: 230-275 meter transect.

TOTAL '.FFlRT : 30.
5PEC I E 41R Cc' FIS4/4CI.R TOTAL pc t r.r *'T IDF

F1 SH WE 1644? Gc 4'j TOT AL GRAJ' T57AL
WEItu'T

TOTALS 0 0.0 0 0.00 0.00
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APPENDIX D (continued)

Side channel: Right bank.

CAT 4(S) 61379. 6l47' ,
M(IAL ".Fff"RT : J)

SOEC IF 48;1 nFl F''./4I T'j - CT 'F *(?

LONGN057 rA 3 3*(0 1 4 5
C APP 1 .0 11,411. 37. j i1
CH.ANN--'L A TF I~ I 1. ~ .3. 1.
FLAT .ArF1~i I I . n 30iI I;
1AU ta~p 3 ~ .0 7 .

;IVER L A S U :K -- 1 3 3 . Irsw
pI GMF I i 'R~jJCK-.0 3 3 .
)U I LL i C" 6 6. 1. .~ 107

?IGmCU T8 -UF F IL: 71 1 . ~ 4 11.70
cft4ALLM- uJT- UFFALP ?. 945. 7

tjLUifILL ? ? . 1 2 CI .
k, HITr' 1~' 1A1P I A 1.) .. 0j r

fiL A 0I C F4'I 1* 1. 9. IS3 1.79
FRE0.JHw1 5 50%RIJ? 3 70 1. 3

T[TALS 56 56. 3 1 )A. O 1)1

Side channel: Left bank.

: ATL(S): 61779, 61479,
TOTAL .FFnR'T : 60.

S DE~ C E-BR OF FI5S1/HCUR TOTAL OCT (F PT {
F I S MWEIGHT Gi 'J ) T n T4L R Ij " PT L

LONGNO1E GAR~ 5.0 75 04 . IS. 15 1.-I
C ARpp 4 . ')660. 30.051 ). S
~POJFINS'4IN-91 3 3.0 0. 0.00 51

[1ULL'iA/-- wMNo 4. 4.0 0. 1. 00 10.11!
CHANNrL CATFIS.4 1 1.0 170. 1. 10 2.7?0
kIvLP LW'SUCK*3 3.0 ?167. 15. 26 ~ 1

I pA'UT %UiL 9 9.0 463si. 29.1.4 24.32
CiPQNG75S'JTEO 3U~rISH 1 1.0 10. 3. 06 2.70
bLUEG1LL 1 1.0 52. 0.s4 ?.?D1..

LAR6Z4Clt2U4 tA5.5 2 2.0 r731. 4.16 5 f~1
BLACK( CP^OPIU 3 3.o 316. 2.4~5 5.11
FRESHOITE0 3FRU14 1 1.0 52. 0.34. 2.70

TOTALS 3r 37.0 1r,509 100.00 100.00 L
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APPENDIX E

Hoop net catches for each wing dam and the side channel
during June, 1978. Weight is expressed in grams.

I

i
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SITE(S)t 25
DATE(SJ: 60778,

TOTAL HOURS SETS 288.00 UNBAITED

SPECIE N9R Of FISM/24 HR TOTAL PCT OF PCT Of
FISH WEIGt4T GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CHANhEL CATFISH 5 0.4 657. 15.68 29.41
FLAT4EAU CATF.314 2 o.z 04. r.o? 114Y6
SAUGER 1 0.1 191. 6.47 sea$
SPALLHGUTH BUFFALO 1 0.1 500. 16.94 ,5.88
FRESHtmAT.R ORUK a 0.7 1300. 44.04 47.06

TOTALS 17 1.4 2952 100.00 100.00

IHOOPNETT ING

SITE(S): 26.
DATE(S): 60878, 60978, 61178. 60678.

TOTAL HOURS SET: 43Z.00 UNBAtTEO

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRANO TOTAL GRANO TOTAL

WEIGHT NUMBER

CHANNEL CATFISH 1 0.1 106. lbO 5.88
FLAThEAO CATFISH 4 0.2 36660 55.48 23.53
SIALLMCurH BUFFALO 1 0.1 1085. 16.41 5.8
FREShkWAtER ORUM 11 00 1152. 26.50 64.71

TOTALS 1? 0.9 6611 100.00 100.00

400PNErTING

SITE(S): 28
ZATE(S): 606T8, 60876

TOTAL HOURS SET: 144.30 UN8AlTED

SPECIE NOR Of FIS4/94 HR TOTAL PCT Of PCT OF
FISH WEIGHT GRAND TOTAL GRANO TOTAL

WEIGHT NUMBER

CHANtNEL CATFISH 1 0.2 96. 12.15 16.6?
FLATKdAD CATFISH 1 0.2 230. 29.11 16.6?
PHlrE CRAPPIE t 2. 2 79. 10.00 16.6r
ULACP CRAPPIE 1 0.2 162. 20.51 1.6?
FAEShWATCP DRUM 2 0.3 225. 32823 33 33

TOrALS 6 1.Q F90 100.00 100.00
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HOOPNETTING

SITE(S): 29
VATE(SJ: 60618.

TOTAL HOURS SET: 208.50 UNBAITEO

SPECIE NBR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

FLATHEA3 CATFISH 2 0.2 610. 35.06 i0.00
FRESHWATER DRUM 3 0.3 1241. 64.94 60.00

TOTALS 5 0.b 1911 100.00 100.00

HOOPNETt ING

SITE(S): 30
OATE(S): 61178.

TOTAL HOURS SET: 288.00 UN9AITED

SPECIE NBR OF FISHI/4 HR TOTAL PCI OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUNWER

FLATHEAD CATFISH 2 O.z 436. 100.00 100.00

TOTALS 2 0.2 436 100.00 100.00

HOOPNETT ING

SITE(S): 31

I ATE(S): b0978v 6077.p

TOTAL HOURS SET: 144.30 UNBAI TED

SPECIE NBR OF FISH/Z4 HR TOTAL PCT or PCT OF
FISH %EIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

FLATMEAD CATFISH 6 1.0 2368. 84.63 65.71
SAUGER 1 0.2 430. 15.37 14.29

TCTALS 7 1.2 2796 100000 100.00I!, ~ ooo
I
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HOOPNET f ING
bITE(S): 25
6ATE(SPS 60976.

TOTAL HOURS SETS 19200 BAITED

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CARP 1 0.1 505. 10.66 9.09
CHANNE L CATFISH 1 0.1 132. 2.84 9.09
FLATIEAD CATFISH 2 0.3 456. 9.7 16.18
SMALLCUTH BUFFALO 4 0.5 2905. 64.53 3.36
FAESHWATER DRUm 3 0.4 560. 12.07 27.2?

TOTALS 11 1.4 4640 100.00 100000

HOOPNErTING

SITECS): 26
LATE(S): 61078P 61178, 613P6* 60818.

TOTAL HOURS SEf: 192.00 BAITEO

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

CARP 4 0.5 5835. 58.19 16.16
CHANNEL CATFISH 12 1.5 167?. 16.72 54.55
FLATI4EAD CATFIH 1 0.1 260. 2.79 4.55
-MALLMOUTH BUFFALO 3 0.4 1855. 18.50 13.64
FRESHATER ORUM 2 0.3 380. 3.79 9.09

TOTALS 22 2.6 10027 100.00 10.0

HOOPNETT ING

L11ITE(S): 28
DATE(S): 62276. 6067r6 61076.

TOTAL HOURS SET: 192.00 BAITEG

SPECIE NOR OF FISM/24 MR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CARP 1 0.1 142. 2.46 5.56

CHANNEL CATFISH 6 0. 1374. 23.65 33.33
SAUGER 3 0. 1143. 19.84 16.47
SMALLMOUTH BUFFALO 5 0o 26210 45.49 27.76
bLACP CRAPPIE 1 001 166. 2.92 5.56

FRE0HWAT'R ORUM 2 0.3 314. 5.45 1.1.1J

TOTALS 16 2.3 5762 100.00 100.00

.........
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HOOPNETI ING

SITECS): 29
DATE(SIS 6087c)

TOTAL HOURS SETS 192.00 BAITED

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

SILVER CHUB 1 0.1 To. 1.99 12.50
FLATHEAO CATFISH 3 O. 4b 62. 19.07 3O.50
SMALLHOUIH BUFFALO 2 0.3 2320. 65.83 25.00
FRESHATER DRUM 2 0.3 462. 13.11 25.00

TOTALS a 1.0 3524 100.00 100.00

HOOPNETT ING

SITE(S): 30
DATL(S): 62278.

TOTAL HOURS SET: 192.00 OAITED

SPECIE NBR OF FISH/ZO HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CHANNEL CATFISH 7 0.9 769. 51.40 TO.00
FLATiHEAD CATFISH 1 0.1 216. 1A.A4 10.00
STONECAT 1 0.1 104. 6.95 10.00
SHOVELNGSE STURGEON 1 0.1 407. 27.21 10.00

TCTALS 10 1.3 1496 100.00 100.00

HOOPNETTING

SITE(S): 31
DATE(S): 622?d, 60978. 61178.

TOTAL HOURS SET: 192.00 BAITED

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CARP 1 0., 1310. Sls.s 12.50
CHANNEL CATFISH 6 0.. 895. 35.S45 7500
FLATHEAD CATFISH 1 0.1 320. 12.6? 12.50

TOTALS 8 1.o 252S 100.00 100.00

- -. i1
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APPENDIX E (continued)

HOOPHETI INS

OATC(): 6778.Side channel

SPECIE HO T: 19. OF FI:;/24:"R TOTAL PCT Of Per or

CHANNEL CATFISH 6 0.6 652. 36.67 60.00
FLATJHEAD CATFISH 1 0.1 200. £1.25 £0.00
SHORTHiCAU RCOI4ORSE I 0.1 720. 4.0.49 10.00
FRE3MMATER DRUM 2 0.3 206. 11.59 20.00

TOTALS 10 1.3 1778 100.00 100.044

b,HPEr ING

DATCCS): 60976. Side channel

TGTAL HOURS SETS 192.00 BAIED

SPECIE NaR OF FISI4/24 HR TOTAL PCT Of PCT or
FISH WEIGHT GRANO TOTAL GRAND TOTAL

kEIGHT NUMSEM

SILVER C,4u5 1 0.1 '.0. 1.50 5.0,
CHANNEL CATFISH 1? 2.1 2229. 83.39 85.00
FLAT14EAD CATFISH 1 0*. 340. 12.72 5000
FRESHWATER DRUN I 0.t 6'.. 2.39 5.00

TOTALS 20 2.5 26?3 100.00 100.00
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APPENDIX F

Hoop net catches for each wing dam and the side channel in

August, 1978. Fish weights are expressed in grams.

{
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APPENDIX F

SITE(S)s 25
OATE(S)s 80776. 60978,

TOTAL HOURS SETI 191.50 UNBAITED

SPECIE£ N8R or FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRANO TOTAL GRAND TOTAL

WEIGHT NUMBER

LONG NOSE GAR 1 0.1 4o 13.78 3.40
FLATHEAO CATFISH 2 0.3 1040. 29.86 r.41
SAUGER 1 0.1 218. 6.26 3.70
mHITE CRAPPIE 4 0.5 306. 8.79 14.81

BdLACP CRAPPIE 13 1.6 661. 18.98 48.15
FRESHkATER ORUN 6 0.6 778. 22.34 22.22

TOTALS 27 3.4 3483 100.00 1004.0

OOPNET TING

SITE(S): 26
OATECS): 80778.

TOTAL HOURS SET: 192.62 UNSAITED

SPECIE NSR OF FISH/24 HR TOTAL PCT OF cT OF
FISH hLIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

8LUEGILL 1 0.1 126. 8.11 5.88
hmITE CRAPPIE 4 0.5 558. 37.70 23.53
bLACK CRAPPIE 12 1.5 802. 54.19 70.59

TOTALS L? 2.1 1480 100.00 100.00

mOOPN£t FING

SITE(S): 26

UATE(S): 80778. 80978.

TOTAL HOURS SET: 194,36 UNSAITEO

SPECIE P6aR Of FISHN24 q TOTAL PCT OF PCT OF
FISri WEIGHT GRANO TOTAL GRA140 TOTAL

.EIGHT NUMBER

LONG NOSE GAR 1 0.1 580. 20.Z? 3.13
FLArhEAO CATFISH 2 OZ 149. 5.21 6.25
dLUEGILL 13 1.2 993. 34,?0 31-S
lbITC CRAPPIE a 1.0 546. 19,08 25.00

8LACP CRAPPIE to 1.2 404. 14.12 31.25F IRE(fqoA[f| DRUM L 0-1 1900 6064 3.13

TOTALS 32 4-Q 2862 100.00 130,00

L , .. ,. , .~~~~~..... "-,-',,,,-..... F ..... .. p.El
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APPENDIX F (continued)

SIT£CS): Z.9

uATE(S) 81378p

TOTAL HOURS SET: 1109.0 UNBAIIED

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WE IGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

LONG NOSE GAR 2 0.2 944. 24.65 18.16

SHORT NOSE GAR 1 0.1 563. 14.62 9.09

FLATHiEA .., ATFISH z 0.2 II. 28.96 18.18
.HITE BASS 1 Z.1 132. 3.45 9.09
%HITL CRAPPIE 1 0.1 248. 6.46 9.09
8LACP CRAPPIE 3 0.4 236. 6.16 2T.27
FRESHhAT'R DRUM 1 0.1 600. 15.6? 9.09

TOTALS 11 1.3 3830 100.00 100.00

HOOPNETTING

SITE(S): 30.
DATE(b): 80778.

TOTAL HOURS SET: 200.47 UNBAITED

SPECIE !BR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAN3 TOTAL

WEIGHT NUMBER

CHANhEL CATFISH I D,1 100. 3.99 11.11
FLATIEA,) CATFISH 1 0.1 85. 3.39 11.11
SMALLMGUrH BUFFALO 2 3.2 1630. 65.0? 22.22
FRESbPATER 3RUM 5 O.b 690. 27.54 55.56

TOTALS 9 1.1 2505 100.00 1UO.O0

HOOPNET TI NG

SITE(S): 31
LATE(S): 80r78.

TOTAL mOuRS SET: 205.33 UN8%ITEO

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH kEIGHT GRAND TOTAL GRAND TOTAL

wEIGHT NUMBEh

CHANNEL CATFISH 1 0.1 94. 3.29 9.09
FLATHEAO CATFISH 3 0. 1645. 57.52 27.2?
SHORTqEAJ REDHORSE 2 0.2 628. 21.96 18.15
SLUEGILL 2 0O. 216. 7.55 I.1a
" H1rE CRAPPIE 1 0.1 76. 2.73 9.09
dLACP CRAPPIE 2 0.2 199. 6.96 18.16

TOTALS 11 I.3 2860 100.00 100.00

;,, &
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HOOPNETrING APPENDIX F (continued)

SITES): 25
DATE(SI ) 11ys,

TOTAL HOURS SET: 203.00 8AITED

I
SPECIE NOR OF FISH/Z4 HR TOTAL PCT OF PCT OF

FISH WEIGHT GRAND TOTAL GRAND TOTAL
WEIGHT NUMBER

CARP 1 0.1 480. 4.63 2.70
CHANNEL CATFISH 12 1.'4 2119. 20.42 32.43
SPALLICUTH BUFFALO 13 1.5 6519. 62.83 35.14
BLUEGILL 4 0o. 4r9. 4.62 10.81 i

WHITE CRAPPIE 7 O.d 778. 7.50 18.92

TOTALS 37 404 10375 100.00 100.00

HOOPNET TING

SITE(S): 26
GATE(S)* elbfdv

TOTAL HOURS SET: 214.33 BAITED

4PECIE NBR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

P'ALLNLUTH BUFFALO 1 0.1 570. 62.16 33.33
8LUEGILL 1 0.1 103. 11.23 33.33
AhITE CRAPPIE 1 0.1 244. 26.61 33.33

TOTALS 3 0.3 917 100.00 100.00

mOOPINET ri mG

SITCS): 28
OATE(S): alli,

TOTAL HCuRS SLT: 199.20 BAITED

SPECIE NBR OF FISH/€j4 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

LARP 1 0.1 450. 4.72 2.17
CHANAIEL CATFISH 6 0.1 101 . 10.66 13.04
fLAItKEA CATFISM 1 I .1 52. 5.45 2.17
SMALLMOUfh SUFFALO 11 1.3 5368. 56.30 23.91
dLUEGILL 12 1.. 56. 8.98 26.09
MIEI CRAPPIE # ,. 42b. 4.47 8.70

bLACP CRAPPIE a 1. v 312. 3.27 17.39
FFESHWATLR ORUN 3 0.4 5r7. 6.16 6.52

TOTALS 46 5.5 9535 100.00 100.00
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HOOPMETrING APPENDIX F (continued)

SITE(S): 29
DATE(S): 61578p

TOTAL HOURS SET: 203.25 8AITEU

SPECIE NBR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WE IGHT NUMBER

CARP 3 0.4 2128. 10.58 4.92
C'EANK,£L CATFISH 29 3.4 5460. 27.23 47.54
5I'ALLMOUrH dUFFALO 22 2.b 11363. 56.47 36.07
:tUEG2L 4 0.5 598. 2.97 6.56
,IjTE CRAPPIE 1 0.1 155. 0.7p 1.64
FRESHMATER DRUM 2 0-2 398. 1.98 3.26

TOTALS 61 r.2 20122 100.00 100.00

HOCPNET r ING

SITE(S: 30
OATE(S): 81kraB

TGTAi hUJ SJ SET: &.,4.5 5 ao.L'sr.

•PECIE NR 'tv FIS'/24 1A. TnT' OCT OF PCT OF
FISH -EI0HT GPAP O TOTAL CRAN, TOTAL

VEIGHT NUMBER

CARP 1 0.., 315. 6.16 r.69
CHANhEL CATFISH 4 0.5 524. 10.24 30.77
FLATP.AO CAIFISH 2 0.2 ?38. 14.42 15.38
,AIALLMCUFi dUFFALO 5 3.b 3503. 6.46 38.46
BLACK CRAPPIE 1 0.1 37. 0.72 7.69

TOTALS 13 1.5 5117 100.00 IuO.00

HOOPNETTXNG

SITE(S): 31
CATE(S)s 81178.

TOTAL HOU93 SET: z04.17 BAITED

SPECIE NBR OF FISH/Z4 HR TOTAL PCT OF PCT OF
FISH wEIGiT GRAND TOTAL GRAND TOTAL

hEIGHT NUMBER

CARP 5 0.9 3290. 24.39 21.05
ChANhEL CATFISH 1? 2.0 3649. 27.05 4,4.74
FLATHEAD CATFISH 1 0.1 355. 6.34 2.63
SMALLMCUrm BUFFALO 9 1.1 5330. 39.52 23.66
%mITE UASS 2 0.2 326. 2.4Z 5.26
BLACK CRAPPIE 1 0.1 36. 0.20 2.3

TOTALS 38 4.5 13488 100.00 100.00
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APPENDIX F (continued)

mOOPNET rING

CATE(S)3 011,8. Side channel

TOTAL HOURS SET: 193.50 UNBAITED

SPECIE NOR OF FISA/24 HR TOTAL PCT OF PCT o
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

LONG NOSE GAR 1 0.1 5150 20.82 3.70

CHANNEL CATFISH 1 0.1 112. 4.53 3.70

FLATHEAD CATFISH 1 0.1 163. 7.40 3.70

BLUEGILL 13 1.6 1007. 40.70 48.15

.HITE CRAPPIE 4 0.5 209. 8.45 14.81

BLACK CRAPPIE 7 0.9 448. 18.11 25.93

TOTALS 2Y 3.3 2474 100.00 100.00

HOOP NT I NG

oATE(SJ: 815?8 Side channel

TOTAL HOURS SET: 191.30 6AITEO

SPECIE NBR OF FISM/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CHANKEL CATFISH 3? 4.6 Ws. 55.82 56.06

SMALLHOUTH BUFFALO 3 0.4 1401. 14.24 4.55

dLUEGILL 21 2.6 1999. 20.32 31.82
miITE CRAPPIE 2 0.3 160. 1.63 3.03
BLACK CRAPPIE 2 0.3 2S2. 2.56 3.03

FRESHWATER ORU01 1 0.1 240. 2.44 1.52

TOTALS 66 8. 9840 100.00 100.00
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APPENDIX G

Hoop net catches for each wing dam and the side channel in

October, 1978. Fish weights are expressed in grams.

'iI
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APPENDIX G (continued)

Wing dam 25

TOTAL HOURS SETS 2O6.6, UNBAIIED

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CHANNEL CATFISH 3 0.3 446. 19.96 30.00
SAUGER 1 001 380. 17.03 10.00
SNALLNOUTH BUFFALO 1 0.1 550. 24.64 10.00
FRESH W A TER DRUM S 0.6 856. 38.35 50.00

TOTALS 10 1.2 2232 100.00 100.00

Wing dam 26

TOTAL HOURS SET: 181.00 UN8AITED

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMSER

CHANNEL CATFISH 1 0.1 r6. 4.19 12.50
SAUGER 1 0.2 226. 12.44 12.0
SHORTHEAD REOHORSE 1 0.1 640. 35.24 12.50
GLACS CRAPPIE 1 0.1 48. 2.64 12.50
FRESHWATER DRUN 4 0.5 826. 45.48 50.00

TOTALS 6 1.1 1616 100.0 100.00

Wing dam 28

TOTAL HOURS SETS 181.00 UNBAITED

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

LONG NOSE GAR 1 0.1 430. 41.59 20.00
CHAN&CL CATFISH 1 0.1 26. 2.51 20.00
SMALLMCUTH BUFFALO 1 0.1 365. 35.30 20.00

9LACK CRAPPIE 1 0.1 F6. Y.35 20.00
FRCShkATER DRUM I 0.1 1tr. 13.25 20.00

TOTALS 5 0.7 1034 100.00 100.00
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APPENDIX G (continued)

Wing dam 29

TOTAL HOURS SET: 181.58 UNBAITED

SPECIE NBR OF FsH/24 HR TOTAL PCT Of Pcr Of
riSH WEIGHT GRAND TOTAL GRAND TOTAL

bEIGHT NUMBER

FLATHEAD CATFISH 1 0.1 510. 72.65 50.00
SAUGER 1 0.1 192. 27.35 50.00

TOTALS 2 0.3 ?02 100.00 100.00

Wing dam 30.

TOTAL HOURS SET: 162.75 UNBAITED

SPECIE NR OF FISH/Z4 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

SILVER REOHORSE 1 0.1 2000. 100.00 100.00

TOTALS 1 0.1 2000 100.00 100.00

".Wing dm 31

TOTAL HOURS SET: 182.67 UNBAITEO

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

GIZZARD SHAD 1 0.1 a8. 3.78 20-00
FLATHEAD CATFISH 1 0.1 1080 4.64 20.00
SPALLMOUTH BUFFALO 2 0.3 1550. 66.64 40.00
SHORTHEAD REOHORSE 1 0.1 580. 24.94 20.00

TOTALS s 0.7 2326 100.00 100.00

*1.,
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APPENDIX G (continued)

Wing dam 25

TOTAL HOURS SETS 188.33 BAITED

SPECIE NOR OF FISH/Z4 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER.

CHANKEL CATFISH 11 1.4 1618. 13.96 32.35
RIVER CARPSUCICER 1 0.1 1060. 9.14 2.94
SMALLMOUTH BUFFALO 21 2.7 660 75.57 61.76
FRESHWATER DRUM 1 0.1 154. 1.33 2.94

TOTALS 34 4.3 11592 100.00 100.00

Wing dam 26

TOTAL HOURS SETs 193.58 BAITEO

SPECIE NBR Of FISH/24 HR TOTAL FCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CHANNEL CATFISH 4 005 7880 9.66 18.18
!MALLMCUTH BUFFALO I? 2.1 7152s 87.70 77.2r
FRESHWATER DRUM 1 0.1 215. 2.64 40.55

TOTALS 22 2.7 8155 100.00 100.00

Wing dam 28

TOTAL HOURS SET: 193.33 BAITED

SPECIE NOR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRANJ TOTAL GRAND TOTAL

WEIGHT NUMBER

CHANKEL CATFISH 3 0.4 400. 2.25 6.38

SMALLMOUTH BUFFALO 42 5.2 17226. 96.69 89.36
BLACP CRAPPIE 2 0.2 190. 1.07 4.26

TOTALS 47 5.8 17816 100.00 100.00

him-o
**.I
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APPENDIX G (continued)

Wirig dch .29

TOTAL HOURS SETS 192.36 BAITED

SPECIE NBR Of FISH/I24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

FLATNEAD CATFISH 1 0.1 490w 2.36 3.03
RIVER CARPSUCKER 1 0.1 1340s 6.46 3.01
SNALLMOUTH BUFFALO 31 3o9 18907e 91.18 93.94

TOTALS 33 4.1 20737 100.00 100.00

Wing dam 30

TOTAL HOURS SETS 19&6Zs BAITED

SPECIE NBR OF FISH/24 HR TOTAL PCT OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

WEIGHT NUMBER

CARP 1 0.1 620. 15.34 7.69
CHANNEL CATFISH 7 0.9 1252. 30.98 53.85
NALLEYE 1 0.1 210o. 520 7.69
SPALLHOUTH BUFFALO 3 0.4 1870. 46.28 23.08
BLUEGILL 1 0.1 $#. 2.20 7.69

TOTALS 13 1.6 4041 100.00 100.00

Wing dam 31

TOTAL HOURS SET: 197.92 BAITED

SPECIE NBR OF FISH/24 HR TOTAL PCI OF PCT OF
FISH WEIGHT GRAND TOTAL GRAND TOTAL

%EIGHT NUMBER

CHANhEL CATFISH 32 3.9 5615. 60.01 0.O0

FLATHEAD CATFISH 1 0.1 300. 3.21 2.50
SMALLPOUTH BUFFALO 6 0.7 2232. 23.85 15.00
SHORTHLA0 REDHORSE 1 0.1 1210o 12.93 2.50

TOTALS 40 4.9 935r 100.00 100.00

K[
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* -Side channel
TOTAL NOUNS SETs E38.I.Y UNBAITED

SPECIE mnO or rIsmtz4 mR TOTAL PCT or PCT OF
I. isH WEIGHT GRAND TOTAL GRAkD TOTAL 1

WEIGHT NUMBERJ

CHANNEL CATFISH 5 0.5 508. 13.61 33.33
SAUGER -2 0.2 631. 14.60 13.33
bALLEVE 1 0.1 147. 3.40 6o67
SMALLNOUTH BUFFALO 3 0.1 1832a 42.40 .20.00
SHORTHEAO REONORSE 3 0.3 107?. 24&92 20.00
FRESHWATER ORUN 1 0.1 46. 1.06 6.6?

TOTALS is 1.5 4321 100.00 100.00

Side channel

TOTAL HOURS SETS 209.50 BAITED

SPECIE NOBR Of Fism/24 "R TOTAL PC FPCT or

FISH WEIGHT GRANO TOTAL GRAND TOTAL

CARP 1 0.1 500. 1.59 0.52
CHA~hEL CATFISH too 20.6 26284. 83.43 93.26
SAUGER 1 0.1 19?. 0.63 0.52
SMALLNOUIH BUFFALO 9 1.0 4139. 1314 4o66
FRESHWATER DRMu 2 0.2 384. 1.22 1.04

TOTALS -193 22.1 31504 100.00 100.00

-- LI
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APPENDIX H

Hoop net catches for each wing dam and the side channel in

June, 1979. Fish weights are expressed in grams.

....
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APPENDIX H

OATE(S): 6107o0 Wing dam 25

TOTAL "OUq5 SET: 191.67 UNBAI T <7

SPECIE JR OF F1 4P/ sR ,'ITAL PCT jF PCT (F
FtISH WF.IGH' G: ) T ilAL -4% 4 T r, 7 L

LONNOSE CAq I 0.1 406. 19.12 11.1

CHAKNPL CATFISH4 0.3 ?40. 1O.?l 22.??

!AU6FP 1 0.2 4 2. 19. 3 11.1I

!HOfTir4.Au RE)4O4USk 1 0.! 590. ?,.3 11.1

FPtMWAT-c )R'JM 1 0.1 254. 11.7.s 11.11

L4LIPF bULLHI1'A) 3 C4 319. 14. Z-3 33.3

rOTAL 9 1 .t I ?01.00 10h .IC

oATL(s): 61079. Wing dam 26

TOTAL OUCS SET: 192.3n TlL'
,

SPECIE N3BR OF FT!5/?4 HR TOTAL PCT 5F {CT OF
FI,t W IG-f G-tcU TITAL GR N"I TOTAL

CHAhNEL 0TFIS4 5 0.' 0398. 3 .2 35.71

FLATM&O CATFISH 2 0.3 546. 20.05 1 .29

SPALLMUT4 9UFFAL" 1 0.1 434. 16.D? 7.1.

FPEMHATA' OPUM 2 0.3 312. 11.11 I&. ?9

oLALF fULLHEA 4 0.5 429. 1).3t 1.E 7

TOTALS 1'. 1 ' "619 103.00 100.00

DATL(S): 61079. Wing dam 28

TOTAL #3 SET: 192. 33 U4BAIT

SPECIE ISR OF FISH/24 -4R 'OTAL 01T CF -CT OF
FICH WEIGHT GP4N) TOTAL LR;%) TOTAL

l ~kr I u-T U W

SAUjER 1 0.1 3?9. 25.16 33.33
SHOVrLNG50 STUdGEf'N 1 0.1 850. 6;, 33. 3
YELL h P CCH 1 0.1 95. ?.or 33.33

TOTALS 3 0.4 2?7 100.00 100.03
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APPENDIX H (continued)

DATL(S): 610?9. Wing dam 29

TOTAL H0UqS SrT: 193.01 Ul!FIT--;

'1CI-:AR OF --T$4/n4 jR10T llT t PT ~F

CI4ANEL CATFI~tI .3 '3.4 59 t. S~.( ~ 70
GOL.. N Rr-%IORS.- 1 0.1 310. 3 .i)

TOTALS 4~ O.C; 9b 'X 100 . E!

Wing dam 30
OATL(S): b10790

TOTAL HaUPS SrT: 191.67 U 3

SPECIE *AdR OF F!54/1. i-i 11T&L >rT .i r '

CHAN?.EL CATFIS4 3 0. U 7 30. 40. .7 0.?

FLATr.AG CATFISH 2 1 . 7 244. 13 . 3 33. 33
1MLLM.Ur4 SUFFALP 1 1. 1 330. 4; . 16f

TOTALS 6 0.13 150'. no. 00 103.CO

0AUh(S): 614719o 61279p 61079, Wing dahi 31

TOTAL H4UR SET: 196.42 U4 BA I.

SPECIE NBP OF F!i/7- IR '%ttL prT Ir - O~F

FI SH Z 41 (,Ct, nO 'N TOT L

CAqP 1 0.1 '510. 44. i? 20. CO
FLATM;.o0O 'ArF!, 1 0.1 355. 6,03 20.00
RIVLP CAWSuCK. 2 0 .' ? 000. 34.%.5 40.00
SHOSTHLAJ R 04JRS' 1 0.! i5. 14. t) 20.00

TOTALS 0. O. ; -405 1CO. 00 10 0. 0 0
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APPENDIX H (continued)

OATL(S): 61279, Wing dam 25

TOTAL HOURS SET: 190, 0 P4ITED

SPECI- '48R Of ;ITH/?' ,4R 'OTSL OCT -F OCT OF
FISH w~i Hr S A', TITAL rZ1,-, T TAL

CHAKNL-' CITFISi 3 0.4 463. .6 1.11
FLATHE_-) CATFISH 1 0.1i 390. 3..? 3.70
fIV4LP CAiOSUCK-P 1 0.1 60 0 . 6.72 3.70
S1ALLMOUTH BUFFAL" 12 1. . C ? 7. 61. 064.. 44
FRE.HhATLC DPJtM 7 0.9 99 . 0. 1 -7. 3
BLACN rULLHS_%& 3 0.1. 564. 5. 4 11.11

TOTALS 27 3. 4 001, 10). >

DAT(t): 61779. Wing dam 26

TOTAL MOUq$ ST: 192.67 ITE"

SPE.C IE 49R OF F;H/ 24R ' T AL OCT .F z: T .F
F I 'H E"I G ; 4 --' Tnt-IL TOT,(

CHANNEL CATFISr 7. 0.1 104. 0.03 4.7o
SMALLM , U1r"4 SUFFAL" 19 2.4 11630. 94.)l 03. t.5
FREjMw, rT JU.4 1 0.1 72. 0.?. 4.76

TOTALS 21 2.6 11b06 100. 00 100.00

OAT(S): 61279. Wing dam 28

TOTAL "OURS SET: ldO.47 .ITE

SPECIE NdR OF FIS,/24 AR "OTAL PC! OF PCT OF
FISH WIG-- GPaN0 TOTAL GR u TTA.

OE I uHT U~F

C4RP 1 0.1 1A "50. 26.93 ..33
CHANNEL CATFISA 3 0.4 292. 3.1 25.00
E"ALLPGUTH BUFFALM 7 0.9 ';993. 65. J6 i' .33
FP.IM-ATi RU4 1 0.1 3.. 4.00 S.33

TOTALS 1? 0 E 099 !00.00 i00.00

1.
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APPENDIX H (continued)

OATE(S): 61279p Wing dam 29

TOTAL HOJqS ST: 166.75 P1ITEV)

SPECIE 49R OF FI S/: HR "OTAL PCT OF OCT (F

FISH WIG-ir GoAl) ITkL C; N) T!TkLW 1. UH UM ; R

CARP 2 0.3 &200. . 2 5.01

SMALLMOUTH aUFFLm 6 0,. C246. 55. t, 75.00

TOTALS 1.0 4'46 100.J0 100.00

rATL(SJ: 61279, Wing dam 30

TOTAL HOUCS SZT: 1i5.70 8AITcr.

5PECIk NBR OF flI-4/24 HR "OT'L OCT ! F CT C F
FISH WZItGH GA,~'1 T TAL 7 TLTAL

wE ! 44T NlUM 4 .C

CHANNEL CtTFISri 1 0.1 13r. 10.'9 25.00

FLATHEAG PATFISi 1 0.! 84. 6.a9 25.10

SAUGER 1 0.1 930. 74.u4 25.00

UNKNCkN 1 0.1 104. . 5. 0

TOTALS 4 0.5 1256 100.00 100.00

OATE(S): 61679, 61479p 612r9, Wing dam 31

TOTAL HOUCS SET: 196.00 RAITE"

SPECIE VSR CF F!SH/2 IR "OT-L PCT OF OCT CF

FISH WEIGHT GQAND TOTAL GqkN3 T3TALWE I u'iT "iU iB C

ctLV-Q CmUd 1 0.1 64. 1.10 16.67

FLATWTA) CATFISI I 0.1 600. 15.Y4 16.67

SMALLMUUrW BUCFAL As 0.5 1O. 82.S6 66.67

TOTALS 6 0.7 1 7 6 4  100.00 100.00

.....................................
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APPENDIX H (continued)

DATL.CS): 61079, Side channel

TOTAL MOUPS SST: 199.67 U"IBAIT"-' 

S P C I E hil A O F C' y 5 . / ' H R ' O tr L P ,T T C

FI H wI16Hr  V'014) rTT :L G4 J) ' T-TfL
.. " u~iTNU".":r

CARP 1 0.1 1200. .. 3 33

FLATHEC rATF!SH 1 0.1 202. 12 .,0 33:!3
SMALLMCUTH sUFFAL' 1 0.1 25'. 15. . 33.33

TOTALS 3 0.4 1 b i 100. 1 I 00.O).,

DATE(S): 61279. Side channel

TOTAL hOUvS SEr: 179.67 .ITE6

SPECIE 48R OF F!Sl4/?4 -fR "0r"L PCT P PC T rF

FISH WE. IGHt G;N.) TOTtL G2' T.T'L

CARP 6 0.1 1'1900. .11. ?0 J,). 00
SIPALLMUUTM 3UFFAL n  2 0.3 600. 4.07 16.'?
FRES'N ATCP . J4 ? 0.3 621. 5. ;7 16.67
BLACK ULLHEA) 2 0.3 193. 1.)? 1a.)?

TOTALS 12 1 .' 1"31? 100.00 100.00

• []
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APPENDIX I

June 1978 seine catches in the side channel.

Numb Percent of grand
Species of fish total number

Mooneye 1 0.62

Emerald shiner 4 2.47

River shiner 55 33.95

Bullhead minnow 26 16.05

Fathead minnow 1 0.62

Channel catfish 1 0.62

Sauger 5 3.09

Walleye 1 0.62

Quillback 1 0.62

Bigmouth buffalo 2 1.23

Golden redhorse 2 1.23

Shorthead redhorse 1 0.62

Spotted sucker 1 0.62

Trout-perch 2 1.23

White bass 2 1.23

Orangespotted sunfish 4 2.47

Bluegill 1 0.62

White crappie 8 4.94

Black crappie 5 3.09

Freshwater drum 39 24.07

Totals 162 100.0
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APPENDIX J

August 1978 seine catches in the side channel.

Number Percent of grand
Species of fish total number

Longnose gar 1 0.25
Carp 1 0.25
Silvery minnow 7 1.72
Silver chub 70 17.24
Emerald shiner 26 6.40
River shiner 22 5.42
Spottail shiner 7 1.72
Bullhead minnow 19 4.68
Channel catfish 15 3.69
Tadpole madtom 26 6.40
Logperch 9 2.22
River darter 2 0.49
Sauger 12 2.96
Walleye 2 0.49
Highfin carpsucker 1 0.25
Smallmouth buffalo 1 0.25
Golden redhorse 2 0.49
Shorthead redhorse 1 0.25
Trout-perch 1 0.25
White bass 1 0.25
Rock bass 1 0.25
Orangespotted sunfish 31 7.64
Bluegill 92 22.66
Largemouth bass 2 0.49
White crappie 1 0.25
Black crappie 15 3.69
Freshwater drum 35 8.62
Brook silverside 3 0.74

Totals 406 100.0
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APPENDIX K

October 1978 seine catches in the side channel.

Number Percent of grand
Species of fish total number

Silver chub 4 8.51

Speckled chub 1 2.13

Emerald shiner 3 6.38

River shiner 4 8.51

Bullhead minnow 4 8.51

Tadpole madtom 1 2.13

Logperch 2 4.26

Sauger 5 10.64

Walleye 2 4.26

Silver redhorse 1 2.13

Shorthead redhorse 3 6.38

White bass 3 6.38

Orangespotted sunfish 4 8.51

Bluegill 1 2.13

White crappie 1 2.13

Black crappie 1 2.13

Freshwater drum 5 10.64

Brook silverside 1 2.13

Johnny darter 1 2.13

Totals 47 100.0

. .

r [
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APPENDIX L

June 1979 seine catches in the side channel.

Number Percent of grand
Species of fish total number

Silver chub 1 3.33

Emerald shiner 1 3.33

River shiner 9 30.00

Spottail shiner 1 3.33

Spotfin shiner 1 3.33

Bullhead minnow 3 10.00

Tadpole madtom 1 3.33

Sauger 3 10.00

White bass 1 3.33

Rock bass 1 3.33

Orangespotted sunfish 4 13.33

White crappie 1 3.33

Black crappie 1 3.33

Small unknown suckers 2 6.67

Totals 30 100.0
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APPENDIX M

Length-frequency distributions of each year class of bluegill caught

in Pool 13.

Length Year class
range (mm) 1978 1977 1976 1975 1974

41-60 3
61-80 2 4
81-100 3 36 3
101-120 49 6
121-140 35 16
141-160 5 21 1
161-180 1 38 2 2
181-200 3 2 1
201-220 1

Totals 8 130 88 5 3
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i APPENDIX NI !I
Length-frequency distributions of each year class of black crappie

caught in Pool 13.

Length Year class
range (nmm) 1978 1977 1976 1975 1974

61-80 1
81-100 1
101-120 3
121-140 54 1
141-160 19 2
161-180 6 1
181-200 1 6 2 2
201-220 2 3
221-240 1 3

Totals 1 84 13 8 2

-big-a MAMMO
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APPENDIX 0

Length-frequency distributions of each year class of sauger caught

in Pool 13.

Length Year class
range (mm) 1978 1977 1976 1975 1974

101-120 4
121-140 5
141-160 2
161-180 2 18 1
181-200 3 19
201-220 28
221-240 30 3
241-260 19 3
261-280 10 5
281-300 1 4 1
301-320 5 1
321-340 1 1
341-360 1
361-380 2 1
381-400
401-420 1
421-440
441-460 1

Totals 16 125 24 7

I
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APPENDIX P

Length-frequency distributions of each year class of freshwater drum

caught in Pool 13.

Year classLength

range (mm) 1978 1977 1976 1975 1974 1973 1972

41-60 1
61-80 7
81-100 14
101-120 13
121-140 49
141-160 55 11 1
161-180 25 13
181-200 1 15 2
201-220 24 6 1
221-240 20 12
241-260 7 20 2
261-280 15 4
281-300 5 2
301-320 2 2 2
321-340 1 1
341-360 1
361-380
381-400 1

Totals 165 90 63 12 4 0 1 --

* !I
I
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APPENDIX Q

Catch curve, correlation coefficient (r), and instantaneous rate of
total mortality (Z) for bluegill of ages II through IV.

5- BlIu egil
r =.9 28
Z 1. 6e8

4-

* -

00

0 1 V

Age
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APPENDIX R

Catch curve, correlation coefficient (r), and instantaneous rate of
total mortality (Z) for black crappie of ages I through IV.

5- Black Crappie

0 r=.97 2
4- Z=116 2

ca

3-
C20

EM

01 q
0 1 I IIV

Age
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APPENDIX S

Catch curve, correlation coefficient (r), and instantaneous rate of
total mortality (Z) for sauger of ages I through IV.

5- Sauger
r=.99 7
Z 1.5 72

4-
ca

-

2 -

0 0 I IIIIV

Age
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APPENDIX T

Catch curve, correlation coefficient (r), and instantaneous rate of
total mortality (Z) for freshwater drum of ages I through VI.

5 0 Freshwater Drum

r=.ee4
4 "=.963

3-

00
__1

0 I I I V V I

Age
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APPENDIX U

Hydrographic relief transects for each wing dam and the

side channel in June, 1978.
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APPENDIX V

Hydrographic relief transects for each wing dam and the

side channel in August, 1978.

I
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APPENDIX W

Hydrographic relief transects for each wing dam and the

side channel in October, 1978.
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APPENDIX X

Hydrographic relief transects for each wing dam ,n; the

side channel in June, 1979.

6I
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APPENDIX CC

009 2 .8. 21.6 0 .5 2US

1 5.9 15 V- 5.6 2V.1 I S.1. 291.4

2 5.9 S L. 2 5.6 21.7 2 S.2. 21.3

3 6.0 21. K 3 56 21.7 3 5.3 2J.3
6.0 1.8 4 5.6 21.1 j 5.3 11.3

n5 6.1 2LS 1 S.6 21.7

a rn 6.5 6.1 21.8

o 6.0 26 0 5.9 21.6 0 5.4 2L6
1 6.0 Z1.5 I 5.6 11-6. I 5.3 21.S

6.0 21.8 2 .q 21'S 2 .3 2.1.4

3 6.1 21.32.5 3 .. 3 1..3
4 6.A 1.1 4 6.0 2.5 as 5.3 2.L3
5 6.1 21.9 S 6.0 21.S
6 6.1 21.6 6 6.0 21.5

6. 6.1 21.6

A ~ ~ . oAe q e -
0 - - -,-- -0 .I 9.?e

0 6.2 21.8 5.8 21.8 S.7 21.

1 6.2 215 I 5.3 11.5 1 5.6 21.9
2 6.2 2L 2 ..9 U1.S 2 S.6 2 .

3 5. 215 3 5.? V4,.1 3 5.7 2%.9

q 6. 1.3 3.5 5.6 11.5 AS 5.8 1.,

Wing 5 6.2 11.5

/r A .. .6 6.1 21.6 A
D o . 6 .1 6 6 .2 . 2 1..

26~~ Rc Q A

0 L . 2 . 9. 1 .8 0 l . 2 1.1 * 5 .7 2 .3

9 6.2 29.8 7 . .5 29.5

2 6.2 2.8 2 5. . 2.
. 6 .2 2 1 .5 .3 6 . 2 1 .6 . 5 .3 ...

4 4.% . . 4 6.0 21.5 4 5.8 USl
5 6.2 V.. 5 S.9 21 ..
6 6.1 11.6 6 5.7 V-1.

6 .5 .2 1..S 6.7 .1 1..

i~t 
'

0 5.6 29.8 2-3 - 6A 21.

1 5.5 21.5 of 5.5 21I.1, 1 5.9 It.2

2 5.3 21.3 9.9 5.6 21.5 2 5.6 2.9.2

li S.6 IL3 2.19 2.1

II
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APPENDIX CC (continue)

00 G 1.5 0 2 . 2.8 0 6.0 213
1 Z 1. 6.1 21.8 6.1 217

32. 18-Lz~ 5.9 219 2 5.9 216Win9  3 6 1 .8 .3 5.9 21.8 1 5.7 21.6
D4 2m.8 4 5.8 21.5 ' 4 5.7 216

D5m 5 6.6 Z1.8 4.5 5.8 21. 4.5.

2?

,--- -- - -~ , _ P °

0 6.4 21.8 6. 2180 .0 2./ 6. 4 2,. 9 
9 . ./5 

5. 2,.6

2 .4 1 .8 2 6. 0 1.8 0 5.6 .6

3 6.6 28 3 6.0 21.b 3 5.6 21.64 6.4 2.S 4 6.0 21.8 4 5.6 21.65 6.5 2.8 5 6.0 21.8 5 5.6 21.5

0 6.4 21.5 0 6.0 21.b 0 &4 21.6I 6.3 21.2 M S 21.8 6 I 6.2 11.62 6.3 21.3 5.q 21.8 2 60 21.63 6. 21.3 3 6.0 21.9 3 6.0 29.6
D4 4 6.2 29.3 4 6.0 21.8 4 6.0 2,.15 6.2 2,.3 5 6.0 119 4.1 6.0 29.30 A. 6.2 21.3 5S 6. V.'

o 6.35 21.5 0 5.8 21.8 0 6.1 21.91 6.3 29.4 / 0 , .? . 6.0 21.8
2 6.2 20. 2 6. 21.9 2 6i 2.3 6.2 21.4 3 6.3 21.? 3 6.0 i..54 . 21.3 4 6. 21.1 4 6 ...5 6.9 29.3 5 6.2 21.q 6.0 2i.9& 6.9 21.3 6 6.2 2.1,

6.5 6.6 2103.' 
'

q A'
0 6.3 29.5 0 6.2 21.5 0 55 2.
"-6.95 2 ' , I 6.1 29.5 1 5.6 21.8
2 6.2 29.4 2 6.1 21.5 2 5.6 21S

IAJ nl 9 3 6.2 21.4 3 6.1 2.5 2.? 5.6 21.6

4 2 2.I 2 62.. 4i 26..829.5l

Dan . 3 6.2 2S 6 21.5

5 6.I 2. 65

0 ON2 6.2s 2.4 0 6.3 29.5 20 . 2.

3 6.1 21.1 3 6.9 1.5 3 5.8 21984 6.2 21.3 4 6.1 29.5 3A4 5.5 .5 6.1 21.3 5 69 21.5
6 6.9 21.3

6.5 6.1 29.3
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APPENDIX DD

Water temperature (°C) and dissolved oxygen concentration
(mg 1- 1 ) measured throughout the water column at stations
on the hydrographic relief transects in August, 1978.

. 1.
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APPENDIX DD/ + +,o '. / o.
0 7.7 23.S 7.9v 2&5 0 8.0 24.8

7.6 23.5 I 7.9 25.s , 7.5 24.
2 7.5 215 2 7.3 2.s 2 7.8 24A
3 7.7 215 3 7.7 .s 2.7 7.5 248

Win 4 7.6 %12
S 7.6 21.1

25

0 7.7 23.5 7.9 24.o 0 7.7 24.8
1 7.7 215 74 23.,9 1 .0 240
2 7.7 23.5 , 7 21.5 2 7.8 23.9
$ 7.7 23. . 7.6 213.5 2A 7.5 213.9
4 7.7 23.2
5 7.7 23.2

0 7.5 2306 0 7.7 2&0 0 7T7 %.1.0
1 73 2310 1 7.0 23.0 I 7.5 23.1
Z 7.S 23.0 2 7.4 23.0 2 7. 23*
3 14 23. 2.5 7.4 25.0 2.5 7.3 ZIO
4 7.3 25.0

Win$
Dam

26

0 .6 4 fl 7.3 23.0 0 7.6 23.0
7. S 23.0 / 7.0 23.0 1 7.S 23.0

2 7.2 2111 2 7.1 23.0 2 7.5 2.6
3 7.1. 21q 2. 7.1 210 7.4 210
4 7.2 22.9
5 7.3 23,0
6 7.3 11.9

8 7.5 22.9 0 7.7 22.8 0 7.6 21.8
S 7t 2.A / 7.4 11.6 t 7.3 22.7

1.3 7.2 22.9 13 7.3 22.7 1.B 7.3 2.3

0 7.5 12.7 0 76 22.0 0 7.1 22.5
S1.( U1.7 / 7.4 12.5 / 7.3 21.7

2 7.1 21.7 2 7.3 22.7 2 72 22.7
2.3 7.2 22.7

U, 1____________________..... .._________ At
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APPENDIX DD (contirued)

-C 4 o ,t A,6ol
14 2 Vi 0 73 22.9 0 7 23
7.4 22.7 1 7.2 22.9 1 6.9 210

2 7.0 22.7 2 7.5 21.8 2 6.1 23.0
3 7.0 22.7 3 7.1 22. 3 6.9 23.o

Wing 4 7. 2L..7 .5 7.1 23.0

Do ri-

0 2) 22.9 0 .2 22.7 0 7.3 23.0
71 22. . / 7.1 22.5 / 1 7.2 22.5

2 7 22. 2 227 2. . 2 73 21"2.9
3 7. 21.5 3 7.0 222. 3 7.0 220
4 7.. 21.S 3.5 7.0 22. A 7.1 21.0

4.3 7.1 22.

0 7.6 22.0 0 7.6 22.1 a 7U 2Z3
5 71 22.0 o7.4 22.1 1 7.4 2z.3
2 73 21.9 2 7. 22.1 2 7.4 2%.
3 7.2 21.9 3 7.1 22.1 3 73 22.2
4 7.2 21 4 7.3 22. 13 73 22.2

'Wins4.3 7.2 21.9 4.S 7. 22.0

Dam

30

0 7.6 22.1 0 7.6 22.1 0 74 22.3
S 74. 2L.5 / 7.4 22.1 1 74 213
2 L7 21.1 2 74 22.5 2 7.,1 2..2
3 73. 22.0 3 7.3 22.1 3 7.3 22.2
4 73 22.0 4 73 22j 15 7.3 22.2

5 7.1 21.0

a V. 22.0 a 6.1 22.2 0 if.6 12.S
1 6.7 22.0 1 6.7 22.5 I 646 22.5
2 6.7 22.0 ./ 2 6.7 22.1 2 4.S 22.5
3 6.6 22.0 ~ 7 3 6.7 22.5 L
4 C6 22.0 A. 6.7 20

4ts 66 22.0 6.7 22.5

31

0 4.9 21.1 0 7.1 US. 0 6.6 23,0
6 .9 22.0 5 6.9 22.)'s. 21.1
ILI. 22.0 2 6.1 22.1 2 6.1 22.5

3 6.7 22.0 3 6.0 22.2 2.3 6.8 ITO
4 6.7 22.0 4 6.8 222
M. 6.7 22A0
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APPENDIX EE

Water temperature (°C) and dissolved oxygen concentration
(mg 1- 1 ) measured throughout the water column at stations
on the hydrographic relief transects in October, 1978.

-*1

H
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APPENDIX EE

gQ I

0 79 100 7.7 16.8 0 77 56.0
7.8 16,0 . 0 7.4 f6.0

2 7.8 16.0 2 7.7 i.O 2 7.5 16.0
3 7.9 16.0 3 7.7 2f %.S 160
4 7.9 16.0W ing 5 tLo 16.0

LLt.0 1 56.. 16. 
2.77..057.S.6./6 7.9 16.0

25

~0--~ ILD 1" 0 T7I LG 0 7.S 1&.0
3 80 15.9 1 7.S 16.0 1 7.4 16.0

2 &.0 16.8 2 7.7 16.0 1 7.5 16.1
6.0 15.9 3 7.7 16.0 2.2 7.4 161

4 9.1 16.0
6 81 16.0

0 7.7 16.0 0 7.8 16.0 0 7.6 16LO
I 7.6 16.0 I 7.6 IS.9 i 7.5 160
2 7.6 16.0 2 7.6 16.0 2 7.4 16.0

Wiv- 9  3 7.6 16.0 LS -.5 16.0 2.2 7.4 16.0

Damt

y 6

0 7. 16.0 0 7.7 IS 0 .8 16.0
1 7., 16.0 / . 7.4 16.0 1 7.6 16.0
2 7.6 16.0 2 7.6 16.0 2 16 16.0

76 16.6 2.5 7.5 16.0 2.5 7.6 16.0
4 7.'7 15.1
5 "791 16.0

0 8.3 I5.7 0 S.A 5.7 0 8.0 16.0
I 8.2 15.6 0.5 7.8 15.6 I 8.0 1S.8
3 8.2 15.S 1.4 8.0 15.6

4 8.: IS.5
Wing 4.8 8.2 is.5

Dam

28

0 8.0 1S.7
0 8.1 M760 . 1.

If 15.7 W 15.6 .2 1"3 Z.. 11.7 1 1J IS.S 
0. 1 5. 0

7 . 1 5 .7 1 . 4 L l I S S L 4 .0 .5. 7

S5 M. 15 .7
6 7.9 15.7 +

- 5 B.o 13.11
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APPENDIX EE (continyf~d)

4L

0 9.0 IS6 0 . s, 0 60 T

2 8.4 15.5 2 6.1 11.6 2 8.1 M16
3 8.5 155 2.S 8.3 5S6 3 3.1 is3

3.5 5.4 15.5 3.4 W. 11.0

0 .2 15.5 / o 6.3 15.5 0 1 55.0
1 3.1 15.5 I 0.2 15. SAS1 I. 15.7
2 8.1 15.5 2 .2 15.5 I B.A 15.1
3 GA 15.4 3 9.5 15.5 3 0.1 M57

3.5 9.3 15.4 3.5 8.2 15.5 3.6 1. 15I.1

0 8.9 15.8 0 L~O 15.6 0 s2 M (b
1 0.'L 15.1 1 9.0 15.9 1 8.1 15.3
2 8.3 15.6 2 B.1 1 SA 2 L% I5.3
3 6.3 11.6 9 8.3 1 S.q 2.5 8.1 15.4

3.4 9.3 15.6 4 8.4 15.8
Wing
DcamAl

30.0

0 6.? 15.7 0 8.? 15.9 0 8.1 15I
V . I5.8 1 B.2 1". 1 9.0 1S.1

2 8&Z W5 2 8.1 15.? 2 L.1 35.3
3 9.1 15.7 3 8.3 1569 2.4 3.1 13.1

3.6 L3 15.3 4 8.4 15.8
4.3 9.S 15.9

0 L.2 I5.5 0 8.3 IS-& 0 6.5 I".
1 3.1 15.6 I 8.2 IS.1 I 9.4 16,0
2 3.1 15.6 2 8.2 15.7 2 8. 14.8
3 1.1 15.5 3 8. 15.1 2.3 8.4 WO0
4 &2 117 1.6 8.2. 15,6

Damin 42 &3 15.7

3)

1 8.2 1S5 I S 15.9 1 9.4 1 SA
<2 9.2 15.6 9 6.3 11 2 8.5 15.9

3 1.2 15.7 3 9.3 13.1 2.4 65 15.9

3.7 U.. 15.6 3.5 6.3 15.T
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APPENDIX FF

Water temperature (0C) and dissolved oxygen concentration
(mg 1-1) measured throughout the water coliumn at stations
on the hydrographic relief transects in June, 1979.

..................
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APPENDIX FF

" .• 4"' M:

07.6 20 0 7020 -- T-2
S 77 20 7.2 20 1 5.9 20
2 77 20 2 7.3 20 2 S.9 20
3 Z7 2o 3 7.2 20 3 5.8 20

7.7 20 3.7 7.1 20 &s 59 20
Wing 5 7.6 20

D6 76 20
Dam4.A 76 20

25

40 7.6 20 0 7.13 20 0 5.q lo
7.6 20 /1 7.1 20 /1 5.9 20

2 7.7 20 2 7.9 20 2 5.9 20
-3 7.7 20 3 7.2 20 3.1 6.1 2.0
4 7.6 20 4 72 20
5 .77 20 4.1 72 20
6 7.7 20
65 7.7 20

0 7.5 21 0 '1.0 21t 0 4.9 1.
I 7.4 20 I 7.1 20 I W. 20
2 7.4 21 2 7.0 20 2 6.6 20

2.2 74 21 2.3 7.1 20 2. 70 20

Dam

0 74 20 0 "7.2 20 0 6.q 20
1 7.2 20 1 70 20 1, 6.9 20
2 75 20 1.7 7.0 20 2 6.1 20
2.9 .4 20 2.S 6.1 20

0 6.6 20 0 6.4 21 0 6.3 21
1 6.6 20 1 6.5 21 1 6.1 20
2 .6 20 2 6.4 20 2 6.2 20
3 6.6 20 3 6A 20 3 6.3 21
4 6.7 20 3.5 6.4 20 4 6.3 21

ng 4.7 67 10 4.5 63 11

DOm

21?

0 6.6 20 0 6.5 20 0 6.1 20
20 1 6.6 20 I 6.1 20

2 &7 20 2 6.5 20 2 6.1 21
6.7 20 3 6.6 20 3 6.1 216.7 20 4 6A 20 4 62 21

4.5 6.5 2.0 5 61 2.1I
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APPENDIX FF (continued)

a .7 20 0 6.6 20
S1.0 67 20 .O 6. 20 1.0 6.4 20

2.0 7.0 20 2.0 6.6 20 2.A 6.4 2
1.0 70 20 3.0 6.6 20 3.0 6.4 20
4.0 7.0 20 4.0 .6 20 4.0 6.4 20

4.05 0 7.0 2.0/ .0 6. 2.0 4.5 6.4 20

4.7 7.0 0 7.0 6.t02

Dam

30 

0
i0

6.9 20 0 66 20 / 6.6 20
'D 0.? 2.0 .0 6.5 %.0 L.0 6.5 20

4. 6.9 20 2.0 6.5 . 2.0 6.5 70
3.0 6. 20 3.0 6.6 20 3.0 6.5 20

0 7.0 20 4.0 6.7 20 3.8 6.5 20
4.7 7.0 20 ..0 d. 20

0 6.1 2.1
0 6.q 20 O 1 20 2t_ 5.6 
.0 "6. 20 2 .0 .2 20 2 p .7 21

3. -9 20 3.0 6 6 20 30 5.s 21

4.0 .20 40 6. 6 20 3.5 .8 2.1

4.5 6.9 20 5.3 5.5 20

S.S 6.6 20

DOM

31

0 6.5 20 0 6.4 20 5 21
1.0 6* 20 1.0 6.4 20 O 5q 2
210 6. 20 .2.0 6&3 2.0. 51 2
3.0 669 20 3,0 63) 2030 . '2
4o0 6,9 20 40 &A 20 3.5 S.9 215
So0 6.9 20 S.0 6.4 20
is5 6.9 2.0
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APPENDIX GG

Current velocity (m sec - 1 ) measured at each station on the
hydrographic relief transects in June, 1978.

,..I.
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APPENDIX GG

ing Dam 25 Lin 9 DQm 25

300 f . tronsec+ 500 R*. fronsec.
1 4ps+ream Downsiream Ups+ream' Downs+ream

0 .57 0 .44 0 .54 0 .77

0.8 .19 0.7 .56 1.2 .56 1.2 .72

2.4 .48 .1 .51 3.6 .S4 3.6 .72

4.0 .28 2.8 .38. 6 .36 6 .53
3.5 .27

.Wing Dam 25 Jing Dam 26

700 fi. ransed 350 ff. ircisect
Ups+ream DowunS+ream Upstream Downsiream

Qa~ ValoriA D- atA V~A , Q&gtlo velocli D* YPk~3
o .86 0 .81 0 .53 0 .4
1.3 .80 1.3 .75 0.7 .51 0.8 .so
3.9 .71 3.S .68 2.1 .48 2.4 .38

5.2 .66 5.2 .72 3.5 .34 4 0 o

G.5 .67 6.5 .60

LJing Va 26 L)in9 Dr 26
550 f4. ironseci 850 fi. r nsect

Ups+ream Pouh.nsfrearn U psir ea m DoWns vreanm

Qe4.h VeL6citl P-P Veioci+x Daoth.~loct Df ec.
0 .4q 0 .35 6 .82 0 .71

0.8 .45 1.3 .33 1.3 .80 1.3 .96
2.A .A3 3.9? .32 3.S .74 3.3 .30
3.8 .31 6.7 .16 6.5 .70 6.5 .86

Wing Dam 28 Wing Dam 28
200 . transect 400 "f+. +ransec ,

Upsirear Dounsiream Upsrream Downsireoar
9tPv+-K Velcif) 24j Vrc4 e lV u p0_h Veoa*1

o .5A 0 .63 .A8 0 .34
0.6 .54 0.6 .63 0. 46 0.6 .36

1.7 .18 1.7 .53 1.1 .43 1.7 .35
2,8 .3? 2.8 .34 1.9 .35 2.8 .20

iI
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APPENDIX GG (continued)

WLing Dam~ 289 W*ing Darn 2?
600 f+. +rarnsect 200 fi. Iro niec

Upsfream. D~ownstream Upsireanm Downs+reamn

c* DshVelocifty QZ ApdtD b Vjlc -e Ady --ptb Velocity
0 .37 0 A40 0 A? 0 .66

0.4 .43 0.6 .32 0.? .43 1.0 .56
1.3 .37 1.7 .37 2,7 .43 3. 0 .47
2.2 .25 2.8 .25 1,5 .33 5. 0 '38

* U'n 3 Dam 2? L.Jmnq Dam 2?
450 R4 travsec.+ 700 fi. *trarsectr

Upsfream Dow~nsfrearn lpsireom Dow~nstream
SVelocit gP&±h Velocify 1±hV 6iy Depth Vefocitf

0 .62 0 .30 0 .72 0 .86
0.9 .67 1.0 .84 1.0 .71 L,0 'BA

2.7 .60 3.0 .72 3.0 .71 3.0 .88
*4.5 .55 5.0 .43 5.0 As8 5.0 .62

Wing9 Dam 30 Uiiig Darn 30
200 fl. iransecd 150 ft. +r.'nsec.+

Ups4 reanm Dow.ns+reamn Ups+reanvt Dowv~s+wream
Qej Velctif De9pth vfeoc~it I-At V cm ePith Veloci+~

0 .82 0 .74 0 .79 0 .77
0.9? .84 1.0 .60 1.1 .75 1.2 .77
2.7 .72 3.0 .64 3.3 .67 3.6 .60
4.5 .44 5.0 .46 5.5 .43 6.0 .50

WJIS Darv% 30 LJ ir~c Dain

700 f+. +ransect 200 'fi. +ransec-t

Ups+re~r" Dou.AS +ream UpSireavn Deujrsireamv
Depth Velocmty D_-pt Veloc.*%i Dept \'iii epth Velocity7

O .q2 0 393 0 74 0 .83
[.I .88 1,.3 .88 0.6 .70 0.7 .74
3.3 .84 3.9 .61 1.8 .65 2.o .72
5.5 .52 6.5 .52 2.9 .47 3.4 .52
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APPENDIX GG (continued)

Wv5Dom 31 W; n9 tDam 31
150 f tranSect 700 fi. trorhsecf4

Upstream DoL..n sreorv Upstream Do n streamn
Depth Veloci±f Def Velocify f~~h Velocity O.pf- VeiftI~i

0 .76 0 .88 0 .77 0 .81
1.0 .75 1.0 .81 1.0 .80 1,3 .78
3.0 .72 3.0 .56 .3.0 .70 3.? .51
5.0 .17 5.0 .43 5.0 .43 6.5 .43

Upper Ckute fransec.+

5t+~nIS+atior 2 S+cL+k*,, 3 S~co+io% 4

094p.t VeJos-i4 Da-pt Velordy Dc t Velor-. fy~~ Vloi4
0.5 .51 0.5 .23 0.6 .17 0.8 .50
1.4 .46 1.4 .35 1.9 .13 2.1 .48

Central CI~uie transect

Sf~flon I Sfat ion 2 Sfation 3 Sfiion A
P~e pt Velocity Depth Velorcil Vepfk Velocif~ De t Veloci±y

0.6 .50 0.4 .6o 0.4 .53 0.2 A1
J.8 .43 1.3 .54 1.1 M4 0.6 .27

Lower Chiu+e + rans e d

3tation I St ation *2 S tatilon, 3 5+0+ion
Dcp;h Veloc~fX Dg-ptk VeloitX Dept VeloccIfl Depli' Valocrty

0.5 .77 0.2 .61 0.4 .2 3 0.3 .47
1.6 .68 0.7 .62 1.0 .A2
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APPENDIX HH

Current velocity (m sec - 1) measured at each station on the
hydrographic relief transects in August, 1978.

i!'

LL

III

DII
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APPENDIX HH

W Ing Dom~ 25 Win3 Damn 25
300 f4. fraltseci 500 fi. transec+

Upstreamt Downiream Upstreamn Downsireanl
Depth Velif~4 Dep±h Velocd44  Oe41h Velocity D-ept Vlocit

0 .2? 0 .34 0 .32 0 .34
0.6 .30 0.6 .37 0.6 .32 0.6 .35
1.8 .33 1.8 .30 1.8 .29 1.8 .26
2.7 .21 2.9 .22 3.0 A1 2.7 .20

6Ji% Darn 25 Wing Dom~ 26
700 f+ transect 350 f+. fransec~t

Upsireamw Downs+ream Upstreamn Downs54reamn

DCPtLk Ve1411 DR4pth Vak"i± D~f$h eocif 0Dapil VRO
o A~3 0 .50 0 .31 0 .60
1 .46 - 1 .52 0.5 .31 0.6 .37
3 .38 3 .13 1.5 .30 1.8 .11
5 .28 5 .26 2.5 .20 3.0 .21

Win Ockmy 26 Win5 Damv 26
550 R4 +rctnsec+ 850 R. +ransec+

UPS+re~wm Douwnsirecrn Upsfreawm Dewns~reon,
Dapgl Valoifu Dapt Vrciv4 Dept QQoit D hE Velocl

0 .27 0 .23 0 .49 0 .23
0.5 .28 0.6 .19 0.8 .43 1.6 .16
1.5 .25 1. .16 21 .7 5.8 .2o
2.5 .21 2.8 .17 4.0 .26

W~ing Darn~ 28 bJhnS Darn 28
200 fi. trcknse.+ A00 ;+. transect

Upsiream Downstream Ups~room Dowo~srearn
Deffk ve1oc.4~ DgptK vzoi~ Vpth Yc". DepthVeor+

0 .33 0 .40 0 .37 0 .14
0.4 .33 0.5 .40 0.4 .37 0.1 m4
1.1 .29 1.A A2 1.1 .30 1.2 .36
1.8 .24 2.3 .29 I.8 .18 2.0 .26
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APPENDIX HH (continued) 1

W4in3 Dw% 28 Wing Dam 2? 1
800 fl. +ransec.+ 200 T4. travsec+

Ups+ream Down~s+rearn Upsfrearn Doujns+ceawi
Dap±.. 19L~1akVe~± De~k Vkloifd± De~pik Ve la..i±+

O .23 0 .24 0 .19 0 .1l
0.3 .23 0.1 .20 0.7 .18 0.9 .37
0.8 .22 1.2 .22 2.1 .26 2.6 A
1.3 .16 2.0 .18 3.5 .20 4.3 .27

Lufnq Damn 29 Wirxg Dam. 21
-i50 ft. tcnsecf 700 f+. trcinsect

Ups+reoer Downr~sve am U psfrecxm DoI..nstre~n
DP4h YeicA± D.-Pk Mvinisd~ ~ ~ t~ ~kV

0 .59 0 .8q 0 .6 1 0 .8
0.6 .61 0.7 .64 0.8 .51 0.8 .72

1.2 .62 2. 1 .64 2.1 .5o 2.4 .61
3.0 .49 3.5 .49 4.0 .38 '1.0 .33

6)i n3 Damn 30 LAn 9 Darn 30
200 ff. +rayisect 150 P4. +ransec*

Upstream Downsi.eam LUps+reaw, Downs+reamn

Deph vel1eld Dp Yeal D~t Ye1±o lv 0-P~kh. I V2.1a"A v
0 .53 0 .72 0 .72 0 .61
0.7 .61 0.7 .70 0.? .68 1 .60
2.o .55 2.1 .6o 2.7 .62 3 .51
3.3 .18 3.5 .37 q.5 .19 5 .18

LWin5 Damn 30 Ulin3 Dam 31
700 ff fransect 200 f4. irmnsec.4

J pSl #eftvn Eowns~reamv Upstream DOU.*n5+reaw'

77 0 .80 0 .5? 0 .70
08 .7q 0.1 .58 0.5 .70

4.0 .50 2.0 .37 2.3 .46
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APPENDIX HH (continued)

1450 fi. +rvsecir 700 -f+. transec1

UP.Sfream Oownsftreownx Upstrea~m 0ow m s +reawrn
Oeakvea't Pp4- PA-4 lylfp ik velmi Qefh vekoi±

0 .65 0 .77 0 .68 0 .71

0.? .65 0.8 .7? 0.9 .61 0.9 .77
2.6 .59 2.4 .65 2.6 .55 2.6 .65
A. 3 .43 4.0 .43 4.3 .1 4.4 .31

U pper Ckufe transect
east wait

S±-a tann-
Da.plh Veloc-ifu Dgpt Vz~rI± 4  &-it-'eIf t y~ru± D2 p±tv /e1QlL±.f

o .38 0 .13 0 A1 0 .21
0.3 .34 0.6 .52 0.6 j17 0.7 .31
1.0 .32 1.2 .27 1.7 .05 2.0 .32
1.7 .25 2.8 o05 3.4 .23

C e r+*ct I C 6,4+e tramnsec+

0 .41 0 .13 0 .33 0 .25
0.5 .36 6. 5 Aq0. 3 .'33 0.5 .26

1.1 .37 1.A .45 1 .22
2.1 .11 2.3 .27

Low.er Chute tran~sact

SIfa~i StnAim 2 S±a.W3 +Ca

0 .6q o .58 0 .37 0 .50
0.3 .6o 0.5 .50 6.1 .37 0.2 .Al
1.0 .60 1.0 .12 0.8 .30 o.5 .4

I-16 .40 0.9 q40
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APPENDIX II

Current velocity (m sec - 1 ) measured at each station on the
hydrographic relief transects in October, 1978.

• 1.
s1

t .
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APPENDIX II

Wing Dam 25 Wing Dam 25
300 ft. transect 500 ft. transecd

Upsfream D ownstream U pstrearn D own stream

0 .28 0 .26 0 .26 0 .21
0.6 .21 0.5 .28 0.6 .28 0.6 .26
1.8 .1? 1.5 .26 1.8 .19 1.8 .32
2.3 .17 2.3 .21 3.0 .17 3.0 .28

Wing Darn 25 Wing Dam 26
700 Of. Tran sect 350 ft trasec*

Up.s ream Downstream Upstream Downstream
Deph vejor De4v n ~ih Dp Velor-a DAP± Yakordy

0 .48 0 .59 0 .24 0 A
1.3 .48 1.2 .61 0.5 .24 0.5 .15

3.9 .48 3.6 .48 1.5 .17 1.5 .21
6.0 .17 6.0 .30 2.3 .13 2.5 .13

Wing Dam 26 WinS Dam 26
550 ff. +ransec+ 850 LI. transec'

Ups tream Down sireart Upstream Downstream
QRPib vea'l DAP&~ verityi VApi Veiorii Dzpj~h Vaiaci+V

0 .21 0 .15 0 .17 0 .21
0.5 .19 0.7 .13 0.5 .J? 1.0 .17
1.5 .21 2.1 .21 1.5 .13 3.0 .13
2.5 .08 3.5 .1O 2.7 .09 5.0 .13

4

Wing Dam 28 Wing Darn 28I 200 fR. transect 400 fi. transec
Upstream Downstream Ups+reoam Downsiream,

0 .11 0 .27 0 .19 0 .Jq
0.3 .11 0.3 .24 0.1 .17 0.3 .21j 0.9 .11 0.9 .16 0.3 .15 0.9 .15
1. .07 1.4 .08 0.5 .17 IA .13

Il
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APPENDIX II (continued)

Wing Dam 26 Wing Dam 2 R
800 Rl. +ransect 200 f. transect

Upsireom Downstream Upstream DouistreamL
0 .61 0 .17 0 .32 0 .16

Lo .59 L3 .15 a7 .3o 0.7 .S [
3.0 .52 3.9 .0 2.1 .13 2., .41
1.8 .50 6.5 .11 3.1 .24 3.6 .30 I

Jin9 Dam 2? Wing Dam 29
450 'f+. iransect 700 ff. 'ransecf

Upst ream Downstream Upstream Downstream
DPo2ib Vio ,,it Dkpb Ve Jm i Dpfi VRaeori DaBph Vela ii .

0 .54 0 .50 0 .11 0 .48
0.5 .A8 0.7 .57 0.7 .39 0.7 .46
1.5 52 2.1 .43 2.1 .31 2.1 .37
2.5 .39 3.5 .32 3.5 4t 3.6 .37

ing Dam 30 Jin 9  Dam 30
200 fi. -ransec 450 R. transect

Upstream Dounsiream Upstream Downstream
DER u veocxi Dypthy veio±u+ AQih 0J10i DAl±6- Va
0 .54 0 .52 0 .52 0 .52
0.5 .59 0.5 .54 0.8 .54 1.0 .43
1.5 .57 1.5 AB 2.4 .43 3.0 .32 1.
2.5 .3? 2.1 .43 4.0 .28 4.8 .3z

lWing Dan 30 Wling Dam 31
700 f+. +ratsect 200 .. transec+

Upstream Douhsi ream Ups+ream Dowrs tream

D24Ah Veloi Dkep±h Veoi DA42h velai±t DaphL Vk1cli
0 .68 0 .83 0 .50 0 .52
0.7 .68 0.7 .61 0.5 .52 0.5 .5 A
2.1 .61 2.A .A3 1.5 .32 1.5 .A6l[
3.4 .3Z 3.6 .37 2.3 .35 2.1 .41

.... 4 -
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APPENDIX II (continued)

Wing Dam 31 Wing Darn 31

450 ft transect 700 f. transeci

Upstream Downstream Upstream Downstrearn

DApth VP-Infit Depltl VelncA±+ D&4t Vedi-ty Depth VeI2c±t
0 .61 0 .61 0 .59 0 .41

0.7 .Sq 0.7 .65 0.8 .59 .7 .52
2.1 .50 2.1 .5q 2.4 As 2.1 .48
3.6 .3q 3.5 .50 4.2 .39 3.7 .28

Upper Chute transecft
e4St west

D eplh \Lekr061 Q~pjh Veifl~jtv DT)Ph Vekrb.,I~ DzPjh YPI1Q
0 .13 0 .35 0 .1q 0 .13

0.6 .13 0.6 .28 0.5 .06 0.7 .15

1.1 .17 1.0 .28 1.5 .06 2.1 .13
2.1 0 3.5 .06

Central Chute transect

Stton a+'ton 2 5Ita+!On - 5A~nA
QEP±h VPtkliv DAp±kL Velocity nep-tb -VPIQU4& Qep4ki V'Oloitu
0 .21 0 .35 0 .19

0.3 .28 0.3 .35 0.2 .17 0.1 .21

0. .17 O.q .32 0.6 .17

1.5 .24 1.5 .30 1.2 .11

Loujer Chute transact

DB4Ah VEincdf Dtpl h veAorit~ Depik VP 1661 f DR.Pik X/eocif
0 .54 0 .37 0 .39

0.2 0.3 .32 0.1 .28 0.3 .24
0.7 .46
1j,2 .3
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APPENDIX JJ

Current velocity (m sec - 1 ) measured at each station on the
hydrographic relief transects in June, 1979.
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APPENDIX JJ

* '. Jing Dam 25 WJing Dam 25
300 f transect 500 ft transect

Upsiream Downstrearm Upstreamn Downstream
Ozoth V&r; D2+ e larli flaphk 3zlen Depth velard±

0 .41 0 .48 0 .50 0 .51
0.7 .1 0.6 .46 0.7 .46 0.8 .A6
2.1 .37 1.8 .43 2.1 .46 2.A .46

2.8 .28 2.4 .35 2.8 .41 3.2 .26
3.5 .28 3.1 .32 3.7 .26 4.2 .32

LWing Dom 25 Wing Darn 28
700'fl. transect 200 ft. tronsect

Upstream Downstream Upsfreawn Downstream
ODPib. Vtkca±~e QR4& VE-101-iit L2±p±b Vtean.i±i Deptil. A ±

0 .79 0 .72 0 .52 0 .3M
1.3 .74 1.3 .72 0.6 .50 0.6 .43
3.9 .68 3. .63 1.8 .13 1.8 .37
5.2 .68 5.2 .61 2.4 .37 2.1 .32
6.4 .50 665 .54 2.8 .28 2.8 .2

Wing Dum 28 Wing Dom 28
400 ft. tronsect 800 ft. transec

Upstream Downstream upstreowf Down stream
Depik Velcit De$-h elci DAPth VP otJ~X± DEpth VL&I1±u

0 .50 0 .61 0 .43 0 .32
CA .48 0.4 .5q 04 .32 0.6 .32
1.2 .46 1.2 .50 1.3 .30 1.8 .28
1.6 .31 1.7 .48 1.7 .28 2.4 .21
2.3 .32 2.2 .A6 2..9 .01

W~ing Damn 2'?
200 ft. transect Jing Da, 2?

Upstream Downstreem 450 fR. transect
Qezpth Vetociy Dnei v.1bci-t Upstrearn Downst'ream~

0 .46 0 .50 Deph Ve I jJ. Dt laci4
0.7 .43 1.0 .48 0 .43 0 .81
2.7 .41 3.0 .48 0.7 .46 0.7 .74
3.6 .35 4.0 43 2.1 .37 2.7 .63
4.5 .28 5. .3'? 2.8 .28 3.6 .54

[I3. .28 A.5 .37
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APPENDIX JJ (continued)

Wing Darn 29 W ing DQm 30
700 ft. transect 200 f+. fravsact

Upstream Downstream UpsFreavn Dounstream
Dzpth YEalait Depih YelitV Dzp ±y Va2l i gpi Valocity

0 .83 0 .83 0 .70 0 .85
0,1 .71 0.9 .7? 0.7 .59 0.8 .83
2.8 .74 2.4 .63 2.7 .61 2.3 .70
3.8 .61 3.6 .43 3.6 .61 3.0 .61
4.7 .37 4.0 .30 4.5 .37 3.8 .50

Win 9 Dam 30 Wing Do 30
450'T. traect 700 f+. trnsect

Upstream Down s~ream U psream Dounstream
Qep~ja Veoit~ Dkpih Veo-b Depik veJldlo~ D2.pth vaol~

0 .61 0 .14 0 .85 0 .16
1.0 .57 1.0 .10 1.0 .76 0.? .83
3.0 .61 3.0 .81 3.0 .70 2.8 .61
4.0 .54 4.0 .70 A.0 .68 3.8 .61
5.0 .28 5.0 .50 5.0 .16 4.7 .46

Win s Dam 31 Win s Dom 31
200 Rf. tr nsect 450 f+. transect

Upstream Downstream Upstream Downt5reamn
Dtpth Alm Depth V\/eL-'4 DR*&h VWJlcid 0244h V-

0 .70 0 .74 0 .83 0 .14
0.7 .68 Q7 .79 1.1 .68 LO .71
2.1 .65 2.1 .61 3.3 .65 3.0 .83
2.8 .61 2.8 .37 4.4 .52 40 .70
3L5 .46 a5 .37 5.5 .50 5.0 .57

Win. Dam 31 [
700 f+. transect

pstream Down s rearm
D)Epi VaIy~f Dppk YL toe

0 .83 0 .92
0.? .85 1.1 .92
2.7 .74 3.3 .50
36 .77 4.4 .37S4.5 .28 .5.5 .35

Vt. o
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APPENDIX JJ (continued)

east U pper COmue Tra nsect us
Stto I S.j.w ?-west~t%

Do p±t veIcafi Q Dp±tl V loiv Qepth. Vecty~~i Q P-pih k Vocit
o .18 0 .39 0 A43 0 .52
1.5 .3? 2.4 .28 2.1 .39 2-1 .57
2.6 .17 1.0 .26 '1.0 .26 4.5 .41

Cenitral Ckuat Transect

Station I satan ? tai on q Sfatian 4

0 .43 0 .57 0 .52 0 .52
1.8 .31 1.5 .57 0.8 .43 0.5 .52
3.0 :21 2.5 .28

Lower CVhute Traset

flzp& zoc4Dki VpeIoc! Dflpi vpo-l DAPih, vaekriA
0.00 .68 0 .43 0 .31

1.2 .52 0.8 .52 0.8 .43 1.0 A3

2.0 .52 1.2 .39 1.2 .30 1.5 .35
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APPENDIX KK

Mean current velocity (at 0.6 depth) and staff gauge for the wing
dams and side channel in June, August, and October 1978, and June
1979.

Date Staff guage Mean wing dam Mean side channel
(meters) velocity (cm sec-1 ) velocity (cm sec -1 )

1978

June 3.0 59 43

August 2.5 44 37

October 2.0 34 23

1979

June 3.0 55 45

I.il


