











































































































Broad floodplain area characteristic of portions of sectors 1, 3,
5 and 6.

River and adjacent corridor near Coffee Pot Landing - sector 3.
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Aquatic vegetation characteristic of portions of sector 5.
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Lake - sector 7.

River and adjacent corridor downstream from the Ottertail Dam -
sector 8.
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Lower portion of sector 10 near Lake Winnibigoshish:
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Table 9 summarizes the species composition by numbers and weight, the
catch per unit of effort and the median length interval of each large fish
species; and the species composition by numbers and CPE of each forage fish
species. Table 9a summarizes the Tength-frequency distribution data for the
large fish species. Tables 14-23 and 14a-23a in Appendix B are sector
summarizations of the data shown in Tables 9 and 9a respectively. Figure 4
shows the percent large fish species composition by numbers and weight, and
Figure 5 shows the sector catch rates of the large fishes. Figure 6 shows
the size class compositions for 11 of the large fish species samples.

Species Composition Comparison with Statewide Average

Peterson (1975) calculated the average fish species composition of large
warmwater rivers to consist of 71 percent Catostomidae and carp, 14 percent
game fish such as northern pike, walleye and largemouth bass, five percent
sport fish (sunfish, crappies and rock bass), nine percent other fish such as
yellow perch, bullheads and freshwater drum, and a trace of small fishes such
as minnows and darters. Diversity index values (excluding small fishes) for
warmwater rivers usually ranged from 1.8 to 2.6, but in extreme cases ranged
from 0.00 in a large polluted river to 3.54 in a small river. The overall
median value for warmwater rivers was calculated to be 2.23. When small
fishes were included in the calculations, diversity values increased about
10 percent above this median value for large warmwater rivers and about 30
percent for small warmwater rivers.

Species composition of electrofishing samples from the study area consisted
of seven percent Catostomidae, three percent game fish, seven percent sport
fish, 26 percent other fishes, and 57 percent small fishes. The combined
sector diversity index value (excluding small fishes) was calculated to be
2.51 (Table 10). When small fishes were included in the calculation, the
value increased to 3.56 (42% increase). These combined sector values were
higher than those calculated by Peterson (1962) for the Mississippi River
between Lake Winnibigoshish and the Pokegama Dam (2.51 vs. 2.09 and 3.56 vs.
3.17 respectively).

- Distribution and Characteristics of the Fishery

From its source at Lake Itasca downstream to Lake Winnibigoshish, the
Mississippi River underwent a transition in habitat conditions from those
characteristic of a small stream to those characteristic of a medium sized
stream. Accompanying this transition was a corresponding change in both
the distribution and abundance of dominant fish species. Spatial distri-
butions or sector occurrences for the majority of fish species were quite
Timited and in some instances were very restricted. None of the 36 species
were caught at all 10 sectors. Only four of the 14 large fish species
(northern pike, white suckers, rock bass and yellow perch) and two of the 22
forage fish species (northern creek chubs and common shiners) were caught at
five or more of the 10 sectors. Three of the large fish species (black bull-
heads, largemouth bass and bluegills) and nine of the forage fish species (fat-
head minnows, mimic, spotfin, spottail and blackchin shiners, brassy minnows,
log perch, Iowa darters and mottled sculpins) were each caught at only one of
the 10 sectors.
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Table 9. A summary of the fish speciés composition, catch per effort (CPE), and median length of fishes
sampled during July 1975 - Mississippi River from Lake Itasca to Lake Winnibigoshish (9.7 miles
and 7.68 hours electrofished, 15 electrofishing runs).

speces wmber  (b% (Gl  uetght  Fish/hr.  (in inches)
Northern pike 34 4.6 26.5 9.2 4.2% 16.0-16.9
Northern redhorse 23 3.1 39.0 13.6 3.0 15.0-15.9
White sucker 99 13.4 99.1 34.6 12.9 10.5-10.9
Brown bullhead 20 2.7 17.8 6.2 2.6 10.5-10.9
Black bullhead 11 1.5 1.3 0.4 1.4 6.0- 6.4
Yellow bullhead 14 1.9 8.6 3.0 1.8 10.0-10.4
Burbot 8 1.1 2.2 0.7 1.0 10.5-10.9
Largemouth bass 9 1.2 0.3 0.1 1.2 <3.0
Rock bass 69 9.3 34.2 11.9 9.0 8.0- 8.4
Bluegill 5 0.7 1.0 0.3 0.7 6.0- 6.4
Pumpkinseed 31 4.2 2.0 0.6 4.0 3.5- 3.9
Black crappie 18 2.4 .1 1.4 2.2% 5.0
Yellow perch 388 52.4 46.7 16.3 50.5 4.5- 4.9
Walleye 12 _1.6 _ 3.4 13 1.6 7.5- 7.9
Subtotals 741 100.0 286.2 100.0 96.1*
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Table 9 (Cont.). A summary of the fish species composition, catch per effort (CPE), and median length of
fishes sampled during July 1975 - Mississippi River from Lake Itasca to Lake Winnibigoshish
(9.7 miles, 7.68 hours electrofished, 15 electrofishing runs).

Species Number N%mggr F?zﬁ[;?. Species Number 4~;§;g§r ngﬁ/gg.
Central mudminnow 4 0.4 0.5 Spotfin shiner 3 0.3 0.4
Blacknose dace 32 3.2 2.6% Spottail shiner 3 0.3 0.4
Hornyhead chub 68 6.9 8.5% Blacknose shiner 33 3.3 3.2%
Northern creek chub 40 4.1 4.8% Blackchin shiner 17 1.7 2.2
Northern redbelly dace 18 1.8 2.2% Brassy minnow 3 0.3 0.4
Golden shiner 39 3.9 5.1 Tadpole madtom 4 0.4 0.5
Bluntnose minnow 11 1.1 1.4 Log perch 1 0.1 0.1
Fathead minnow 1 0.1 0.1 Johnny darter 6 0.6 0.8
Mimic shiner** 8 0.8 el Iowa darter** 2 0.2 ~—-%*
Bigmouth shiner 235 23.8 30.6 Mottled sculpin _2 0.2 0.3
Sand shiner 11 1.1 0.6* Subtotals 986 100.0 117.6%
Common shiner 445 - 45,1 52.7* Totals 1,727 100.0 213.7*

* Values exclude the sector 2 fish data
** Sampled in sector 2 only



Table 9a. A summary of the Tength-frequency distributions of the 14 large fish
species sampled during July 1975 - Mississippi River from Lake Itasca
to Lake Winnibigoshish.

Total  NortherniNortherp White| Brown |Black [Yellow Large-| Rock
. Length pike |redhorse sucker bull- |bull- [bull- |Burbot | mouth | bass
in Inches head [head |head hass
<3.0 9 7
3.0 - 3.4 2
3.5 - B3.9] 2 ] 7
4.0 - 4.4 3 2 1
4.5 - 4.9 4
5.0 - 5.4 1 3 2 5
5.5 - 5.9 1 3 4 3 1
6.0 - 6.4| 4 5 3 1
6.5 - 6.9 2 1 2 1 6
7.0 - 7.4 2 1 5
7.5 - 7.9 5 1 5
8.0 - 8.4 3 4 1 6
8.5 - 8.9 1 1 3 1 1 9
9.0 9.4 1 1 1 2 7
9.5 9.9 1 6 2 2 6
10.0 - 10.4 5 3 1 3
10.5 - 10.9 6 4 2 2 1
11.0 - 11.4 2 ] 1 3
11.5 - 11.9 7 3 1 2
12.0 - 12.9 6 2 3
13.0 - 13.9 2 1 1
14.0 - 14.9 2 1 4 1 1
15.0 - 15.9 1 2 2
16.0 - 16.9 2 1 8
17.0 - 17.9 6 5 7
18.0 - 18.9| 13 2 "7
19.0 - 19.9 3 3
20.0 - 20.9 3
21.0 - 21.9
22.0 - 22.9] 3
23.0 - 23.9
24.0 - 24.9
25.0 - 25.9
26.0 - 26.9
27.0 - 27.9
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 32.9
33.0 - 33.9
34.0 - 34.9
35.0 - 35.9
36.0 - 36.9
TOTALS 34 23 99 20 11 14 8 9 69
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Table 9a (Cont.). A summary of the length-frequency distributions of the 14
large fish species sampled during July 1975 - Mississippi
River from Lake Itasca to Lake Winnibigoshish.

Total Blue- Pumpkin-| Black |Yellow k
ié‘?ﬁfﬁ;g gill seed [crappie|perch alleye
<3.0 ] 10 4 134 1
3.0 - 3.4 3 13 2
3.5 - 3.9 29 2
4.0 - 4.4 3 10
4.5 - 4.9 1 1 ] 12
5.0 - 5.4 3 6 30
5.5 - 5.9 4 1 24
6.0 - 6.4 ] 30
6.5 - 6.9 1 ? 14 1
7.0 - 7.4 19
7.5 - 7.9 1 15 1
8.0 - 8.4 1 19
8.5 - 8.9 2 14
9.0 - 9.4 1 8
9.5 - 9.9 11
10.0 - 10.4 1
10.5 - 10.9 1 1
11.0 - 11.4 1 1
11.5 - 11.9 ] 1 1
12.0 - 12.9 2
13.0 - 13.9 2
14.0 - 14.9
15.0 - 15.9 ]
16.0 - 16.9
17.0 = 17.9
18.0 - 18.9
19.0 - 19.9
20.0 - 20.9
21.0 - 21.9
22.0 - 22.9
23.0 - 23.9
24.0 - 24.9
25.0 - 25.9
26.0 - 258.9
27.0 - 27.9
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 2%2.9
33.0 - 3%.9
34.0 - B34.9
35.0 - 35.9
36.0 - 36.9
TOTALS 5 31 18 388 12
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Rgure 4: Percent Composition by Numbers and Weight (Sectors Combined) of the Large Fish Species Caught in the Mississippi River from
Lake itasca to Lake Winnibigoshigh.
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Figure 5: Combined Species Catch Per Efforts (by Sector) of the Large Fish Speciles Caught In the

Mississippi River from Lake itasca to Lake Winniblgoshish.
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Figurs 6: Size Class Structures of 11 of the Large Fish Species Caught in the Mississlippl River from Lake ltasca to Lake Winnibigoshish:



Table 10. Diversity index values for the Mississippi River
between Lake Itasca and Lake Winnibigoshish (from
data gathered during July 1975).

Sector Minrons mons
1 0.00 1.91
2 0.92 2.55
3 1.54 2.54
4 1.40 1.63
5 1.81 2.07
6 1.10 1.64
7 2.41 3.15
8 1.61 2.12
9 1.80 2.06
10 2.63 3.19

Median 1.61 2.10

Combined 2.51 3.56
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Northern pike, white suckers, rock bass and yellow perch were the four
most widely distributed Targe fish species, and except for sectors 1 and 2
their distributions were quite uniform throughout the study area. Catch rate
data for these four species indicated a definite increase in yellow perch
abundance in the interconnected river lakes sectors (sectors 6-10), higher
northern pike densities in sectors 3 and 4, and no apparent pattern of sector
preference for either white suckers or rock bass. Data for the remaining
eight large fish species (northern redhorse, brown, black and yellow bull-
heads, burbot, largemouth bass, pumpkinseeds, bluegills, black crappies and
walleyes) indicated more restricted distributions, both in terms of sector
occurrence and abundance. Except for black bullheads, the data did indicate
higher densities in the interconnected river lakes sectors of all eight
species.

Northern creek chubs and common shiners were the two most widely dis-
tributed forage fish species; common shiners being caught at nine of the 10
sectors and creek chubs at five sectors. Catch rate data for these two species
indicated much higher densities in the headwaters sectors. Catch rate data
for the remaining 11 forage fish species caught at more than one sector each
(central mudminnows, blacknose dace, hornyhead chubs, northern redbelly dace,
golden shiners, bluntnose minnows, bigmouth, sand and blacknose shiners, tad-
pole madtoms and Johnny darters) also indicated higher densities of mudminnows,
both species of dace, creek chubs, blacknose and sand shiners, and darters in
the headwaters sectors. Catch rates of golden and bigmouth shiners, bluntnose
minnows and madtoms were higher in the interconnected river lakes sectors.
Catch rate data available for those forage fish species caught at only one
sector each (fathead minnows, spotfin, spottail and blackchin shiners, brassy
minnows, log perch and mottled sculpins) indicated low densities.

Forage fishes comprised a high proportion of the total catch in sectors
1-4, a very Tow proportion in sectors 5 and 6, and an intermediate proportion
in sectors 7-10. Forage fishes comprising 90.7 percent of the total catch,
white suckers - 4.8 percent, northern pike - 3.2 percent, and centrarchids -
0.9 percent were the principal fishes present in sectors 1-4. Combined species
catch rates for sectors 1-4 ranged from 337.9 to 936.0 fish per hour and
averaged 620.6 per hour. The boggy, detritus habitat characteristic of sector
5 was dominated by white suckers, brown and black bullheads. Forage fishes
comprised only 8.0 percent of the sector 5 catch, and the combined species
catch rate totaled only 37.4 fish per hour. Forage fishes comprised a variable
proportion of the sample catches from the interconnected river lakes sectors,
ranging from 9.7 to 55.7 percent of the total catches. Although yellow perch
was often the dominant species in the sample catches from these sectors
(ranging from 12.7 to 71.0% and averaging 40.5%), game fish comprised 1.3 to
7.0 percent (averaging 3.2%), centrarchids comprised 2.7 to 25.3 percent
(averaging 13.6%), suckers and redhorse comprised 3.1 to 10.1 percent (averaging
7.8%), and bullheads and other fishes comprised 0.0 to 19.0 percent (averaging
5.0%) of the samples. Combined species catch rates for sectors 6-10 ranged
from 85.9 fish per hour to 356.0 per hour and averaged 170.2 per hour. Table
11 is a sector summarization of the percent composition and catch rates of
various groups of fishes.
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Table 11. The composition and catch rates of various groups of fishes electrofished from the Mississippi
River between Lakes Itasca and Winnibigoshish during July 1975.

Large Fishes (Percent) Forage Fishes
Game Suckers & Yellow BulTheads Catch Rate Catch Rate
Sector Fish Centrarchids Redhorse Perch & Other Fishes Total (No./Hr.) Percent (No./Hr.)

1 1.4 1.4 8.0 98.6 580.0
2 1y 2.3 1.2 3.5 Y 96.5 Y

3 9.7 1.0 12.2 0.5 1.0 24.5 82.6 75.5 255.2
4 0.9 1.3 5.5 7.7 72.0 92.3 864.0
5 24.0 8.0 60.0 92.0 34.4 8.0 3.0
6 3.2 8.1 8.1 71.0 90.3 112.0 9.7 12.0
7 7.0 25.3 3.1 33.6 1.7 70.7 84.2 29.3 34.9
8 2.2 11.6 9.8 55.8 1.3 80.8 134.0 19.2 31.8
9 1.3 2.7 7.9 29.3 3.1 44.3 157.6 55.7 198.4
10 2.5 20.2 10.1 12.7 19.0 64.6 55.5 35.4 30.4

1/ Seined



Discussion of the Fishery

The electrofishing data shows three prominent characteristics about the
fishery. Firstly, several of the large fish species samples contained very
disproportionate percentages of the various size classes of fishes. Secondly,
the average fish species composition was significantly different from
Peterson's calculated statewide average for warmwater rivers. Thirdly, the
fishery was characterized by extreme sector variations in species composition
and abundance.

Distorted size class structures were apparent for the three bullhead
species, white sucker, northern redhorse, rock bass and the largemouth bass
samples. In all cases except for largemouth bass, samples contained a much
higher than expected percentage of adult size fishes. No attempt was made to
determine whether the samples represented population characteristics of their
respective species, but there are a number of factors which may explain the
observed size class structures. These include inadequate sample size,
inadequate sampling of habitat types, physical or chemical characteristics
of the sampling area such as excessive depth or turbidity, or dense aquatic
vegetation, inherent limitations of the electrofishing equipment, and differ-
ential vulnerability of fishes (with respect to species, size, habits, etc.)
to the electrofishing equipment.

Although the percent species composition of this study area differed
significantly from the statewide average composition, it does not appear to
be inconsistent with Peterson's observations that small warmwater river
habitats generally contain a greater number of small fish species, and that
the numbers and percentages of large fishes generally increase as stream size
increases. This is also consistent with species composition data from
Peterson's 1962 study area and from Enblom's 1974 survey of the Mississippi
River between St. Cloud and Fridiey. In these two studies the percentages
of small fishes in the samples decreased from 57 percent to 27.5 and 16.4
percent respectively. Conversely, the percentages of large rough fishes
increased from seven percent in this study area, to 14.3 and 49.6 percent
respectively in the downstream areas.

The unusually high percentages of other fishes observed in both this
study area and Peterson's area (26 and 43.6% respectively) as compared to both
the statewide average figure and to Enblom's study area (9.0 and 4.6% respec-
tively) is attributable to the abundance of yellow perch. Their abundance in
sectors 6-10 and in Peterson's study area is probably more indicative of the
accessibility of several lakes containing very high percentages of perch in
their fisheries, than of the suitability of the river habitats for perch.

This is further suggested by gillnet data from several headwaters lakes (shown
in Table 12) which shows yellow perch to comprise over 74 percent of the total
catch. This compares to a statewide average gillnet catch composition con-
sisting of about 25 percent perch.

In warmwater streams, diversity index values lower than 1.8 (exclusive of
minnows) are usually associated with some type of environmental stress (Peterson
1975). Stress conditions may result from various chemical, physical or biolo-
gical characteristics of the stream. Although the combined sector diversity
index value (2.51 - exclusive of minnows) would not indicate a stress condition,
several of the sector values and the median value would suggest the presence
of some type of stress condition, particularily in the sectors upstream from
Bemidji. Since this portion of the river remains virtually undeveloped and
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Tabie 12. A comparison of gillnet catch data from several upper Mississippi River headwaters lakes.-

Carr Lake Lake Wolf Lake Cass Lake

Species Lake Irving Bemidji Lake Andrusia Lake Winni. Totals

No.— %  No. % No. No. % No.~ %Z  No. % No. %  No. %
Whitefish 2 0.2 2 40.1 4 0.1
Northern 131 15.5 131 2.1

cisco
Tullibee 13 59.1 71 6.1 33 3.2 57 6.6 112 4.9 286 4.5
Northern pike 2 9.1 9 8.3 50 4.3 49 4.7 40 4.6 84 3.7 68 8.0 302 4.8
Common shiner 2 0.2 16 0.7 18 0.3
Northern red- 1 4.5 3 2.7 3 0.3 6 0.3 7 0.8 20 0.3
horse

White sucker 9 8.3 47 4.0 34 3.3 15 1.7 47 2.1 13 1.5 165 2.6
Brown bullhead 2 0.2 1 0.1 1 0.1 5 0.2 9 0.1
Burbot 4 0.4 1 <0.1 5 0.1
Largemouth bass 2 0.1 2 <0.1
Rock bass 6 0.6 7 0.8 48 2.1 61 1.0
Pumpkinseed 2 0.2 37 1.6 39 0.6
Yellow perch 5 22.7 79 72.5 905 77.7 777 74.3 661 76.4 1663 73.2 604 71.4 4694 74.2
Walleye 1 4.5 9 8.3 88 7.5 138 13.2 80 9.2 249 11.0 23 2.7 588 9.3
Totals 22 100.0 109 100.0 1165 100.0 1045 100.0 865 100.0 2272 100.0 846 100.0 6324 100.0




underutilized, any problems associated with a stress condition would most
Tikely result from the stream's physical characteristics.

Physical conditions most likely to influence species diversity and
organism abundance are bottom substrate type, stream bed slope, variations
in stream flow, water temperature and turbidity (Peterson 1975). Such con-
ditions may at least partially explain the observed sector variations in
species composition, diversity and abundance since various reaches of the
stream, and particularily the portion upstream from Bemidji, were character-
ized by fairly steep gradient, unstable substrate types and a corresponding
lack of aquatic vegetation or boggy corridors and dense aquatic vegetation;
or in general poor habitat quality and diversity. The disparities in species
composition and abundance can further be attributed to natural characteristics
of the stream, namely Peterson's observation that small warmwater rivers
generally contain a greater number of small fish species and fishes, and the
numbers and percentages of large fishes increase as stream size increases.

Records of Past Management

Records of fish removal and stocking for this portion of the upper
Mississippi River date back to 1909 and except for a single stocking of 52,337
fingerling northern pike into the Mississippi River in Cass County, the entire
management program has been directed toward the headwaters lakes. Records of
fish removal and stocking for Lakes Irving and Bemidji, Wolf Lake, Lake Andrusia,
Cass Lake and Lake Winnibigoshish are summarized in Table 24 of Appendix C for
the years of 1970-1978.

Management records also indicate a general closure of the six headwaters
lakes to dark house spearing from the mid 1940's to the early 1950's. This
restriction was Timited to the winter of 1949-50 on Cass lLake, and included
only the portion of Lake Winnibigoshish in the Winnibigoshish Dam area. ATl
fishing was prohibited from an area 300 feet above and below the Winnibigoshish
Dam until 1972. Cass Lake and Lake Winnibigoshish are open to the netting of
whitefish and tullibees. There are no records of fish habitat improvements
for this reach of the Mississippi River.

WILDLIFE CHARACTERISTICS

Sixty-three (63) species of birds and four species of mammals were observed
during the survey (their sector occurrences are listed in Table 13 of Appendix
A). Hickey, Emlen, and Kendeigh (1965) 1isted 111 species of birds as breeding
in recent years in the forests, lakes and bogs in and around Itasca State Park.
Sargeant and Marshall (1959) listed 52 species of mammals known or suspected of
occurring within Itasca State Park, and Lang and Marshall (1968) found 18
species of amphibians and reptiles to occur within the park.

Fifty-three (53) of the 63 species of birds observed during the survey
were nongame species. This Tisting was represented by six species of raptors,
five species of flycatchers, four species of swallows and four species of wood
warblers. Hickey's (et al.) T1ist of birds included 98 nongame species and was
represented by 12 species of raptors, seven species of woodpeckers, eight
species of flycatchers, six species of swallows and 18 species of wood warblers.
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Game bird species included six species of ducks (mallard, blue-winged
teal, American wigeon, wood duck, ring-necked duck and common goldeneye),
ruffed grouse, coot, woodcock and common snipe. Waterfowl were observed most
frequently from the lower portion of sector 6 through sector 10. Eighteen
(18) broods of wood ducks, two broods of goldeneyes and one brood of mallards
were observed in sector 7. No broods of teal, ring-necked ducks or wigeon
were observed, but all three species are known to nest locally. The river
and associated wetland habitats are reported to be well utilized by migrating
waterfowl, particularily when and where wild rice is available. Hickey (et al.)
Tisted three additional species of waterfowl (black duck, ruddy duck and hooded
merganser) as nesting locally, and also spruce grouse, Virginia rail and sora
rail as occurring within the ‘area.

This portion of the upper Mississippi River area represents the geographic
breeding range 1imits for a number of bird species, particularily those associ-
ated with boreal forest habitats. These species include the gray jay, boreal
chickadee, Tennessee warbler, Cape May warbler, palm warbler, Connecticut
warbler and Canada warbler. Bird species which have recently extended their
ranges into the area include the red-shouldered hawk, yellow rail and sharp-
tailed sparrow.

Only four species of mammals were observed during the survey. Sargeant
and Marshall's list of mammals included 17 game and 35 nongame species. Game
species included white-tailed deer, black bear and seven species of furbearers.
Nongame species included 15 species of shrews, moles, pocket gophers and mice,
six species of bats and eight species of squirrels. This portion of the upper
Mississippi River area also represents the geographic range 1limits for several
species of mammals, including both gray and fox squirrels, the plains pocket
gopher, gray fox and the Eastern timber wolf. Recent data indicates that the
Eastern mole, fisher and cougar may also inhabit the area.

Lang and Marshall's Tist of amphibians and reptiles known to occur in
Itasca State Park included two species of turtles, the black-banded skink,
four species of snakes, three species of salamanders, the American toad and
seven species of frogs. No additional species are known for this region with
the possible exceptions of the Blanding's turtle and the Eastern hognose snake
(both species have been recorded in Cass County).

No species of animals listed as either endangered or threatened (unofficial
state listing - The Uncommon Ones) occur within the area. The Eastern timber
wolf is officially listed as threatened under the terms of the federal Endangered
Species Act of 1973. Wildlife species which are known or suspected of occurring
within the area, and which are included in The Uncommon Ones as animals in need
of special consideration are the Eastern timber wolf, fisher, common tern,
Cooper's hawk, bald eagle, osprey, western grebe and Blanding's turtle (species
of changing or uncertain status); and the bobcat, commcn loon, great blue heron,
pileated woodpecker, snapping turtle and common newt (species of special
interest). None of the 36 species of fish which were caught during this survey
and none of the six additional species listed by Underhill and Dobie for the
Mississippi River are included in any of these listings.
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CONCLUSIONS AND RECOMMENDATIONS

The Mississippi River emanates from Lake Itasca as a small stream, scarcely
20 feet wide and one-half foot deep; but increases in widths approaching one-
half mile and depths exceeding 12 feet near Lake Winnibigoshish. This trans-
ition however, was not necessarily one of general gradualness. Although
increases in stream width and depth through the reach extending from Lake Itasca
to Bemidji were comparatively uniform, this reach was also characterized by
lengthy segments of low gradient and boggy corridors alternated with segments
of steep gradient and wooded corridors. Stream characteristics became discernibly
different shortly downstream from Bemidji. Differences were primarily attributed-
to physical influences of impoundment and interjoinment with several lakes, and
resulted in a stream reach characterized by decreased and more uniform gradient,
irregularity in width and depth, and frequent segments of marshy floodplain.
Differences in physical characteristics between these two reaches were accompanied
by corresponding discernible differences in their fishery characteristics.

Survey results showed this uppermost portion of the Mississippi River, par-
ticularily the reach extending from Lake Itasca to Bemidji, to be of minimal value
for most species of game and sport fishes; being essentially restricted to a Tow
density northern pike population. Factors limiting habitat suitability of this
reach for game and sport fish included. '

1) Segments characterized by unstable substrates in relation to
stream gradient. Substrate shifting inhibits establishment of
aquatic macrophytes and invertebrates, and generally results in
a habitat of extremely Timited productivity.

2) Lengthy segments characterized by minimal gradient, boggy cor-
ridors, and extensive areas of dense aquatic vegetative growth.
Such conditions periodically contribute to heavy organic leading,
and as a result of natural biological processes, diurnal fluctu-
ations in dissolved oxygen, carbon dioxide and pH Tevels can
become extreme.

3) Instream flow regimes which probably result in periodic flow
conditions below minimum required Tevels.

Game and sport fish habitat values of the river reach downstream from Bemidji
did improve as evidenced by the increased percentages of these fishes comprising
the sample catches. The area between Lake Bemidji and the Ottertail Dam does
provide suitable spawning and nursery conditions for several species of centrar-
chids and northern pike. The Ottertail Dam tailwaters area has, historically,
had a significant walleye spawning run (Strand, 1980). Investigation of walleye
and white sucker spawning activities in this area indicated a high rate of egg
mortality resulting from excessive current speed, and subsequent egg deposition
on unsuitable substrates. A high mortality of eggs not lost through drift was
also noted. This was attributed to excessive growths of filamentous algae and
periphyton on the riffle substrate materials, which, at Teast partially resulted
from effluent discharge from Bemidji's sewage treatment plant. Strand's investi-
gations Ted to the conclusion that approximately one-third of the annual walleye
production in the lake-river complex between the Ottertail and Knudsen Dams occurs
in the river segments, but that the contribution from the Ottertail Dam tailwaters
area was insignificant.
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The grassy floodplain areas between Wolf Lake and Lake Winnibigoshish
provide good northern pike spawning habitats. The high percentages of yellow
perch comprising the sample catches are probably more the result of accessi-
bility from several lakes containing high perch populations, than of the suit-
ability of stream habitat conditions. Management opportunities for improvement
of the game and sport fish fishery in the lake-river complex sectors are Timited,
due to the opportunity for interchange of fishes between areas. Areas which
have been identified as valuable spawning habitats should be afforded protection
from adverse impact. Furthermore, the river fishery will Tikely respond to
management strategies applied to the interjoined lakes.

Water quality standards violations have been observed downstream from Bemidji.
Dissolved oxygen levels have been noted to decrease sharply, and total phosphorus
levels and fecal colliform bacteria levels have frequently exceeded standards.

Such conditions have contributed to the eutrophication of several lakes downstream
from Bemidji, and high percentages of the nutrient loadings have been traced to
improperly treated effluent being discharged from Bemidji's wastewater treatment
facility. Implementation of current proposals to either upgrade the existing
level of effluent treatment prior to discharge, or to construct an on-land absorb-
tion system will reduce downstream loadings and resulting impacts.

Despite the river's conspicuous deficiency in the quality of habitat needed
to support a viable game and sport fish fishery, particularily upstream from
Bemidji, existing fishery characteristics are for the most part the result of
natural conditions. Headwaters streams are typically dominated by forage fishes
while harboring fewer species and lower densities of larger fishes:; a character-
istic which gradually reversed with increasing distance from its source.

The upper headwaters area of the Mississippi River is geographically situated
in a very unique biotic region, being located near the southwestern terminus of
the northern coniferous forest zone and in close proximity to both the eastern
deciduous forest and tall-grass prairie zones. Although logging and fire resulted
in conversion of extensive tracts of the original coniferous forest cover to
second growth woodlands of mixed hardwood/conifer cover, floral and faunal com-
ponents of this area remain most characteristic of the coniferous forest type.
This area represents the breeding range limits for several species of birds and
mammals associated with boreal forest habitats, and also for several species
more commonly associated with deciduous forest or grassland habitats.

Resource exploitation of, and adjacent to this portion of the upper Mississippi
River has been comparatively minimal, and consequently this area has retained much
of its biological and ecological integrity. In addition, this area is of consid-
erable recreational, educational and historical importance. Fruition of a current
proposal to include most of the study area as part of a nearly 350 mile long
component of the National Wild and Scenic Rivers System would surely help insure
its primitive character and integrity.
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Table 13. Sector occurrences of the species of flora and fauna noted during the
1975 Mississippi River survey from Lake Itasca to Lake Winnibigoshish.
Common Name Scientific Name_ Sector
AQUATIC_PLANTS 12345678910
Common cattail Typha latifolia A 0 CACCCA
Greenfruited burreed Sparganium chlorocarpum 0 000
Giant burreed Sparganium eurycarpum 0 00S O
Floatingleaf burreed Sparganium fluctuans 0 0 0
Claspingleaf pondweed Potamogeton Richardsonii C0O0COO0OACCC
Sago pondweed Potamogeton pectinatus CSS CACC
River pondweed Potamogeton nodosus 0sS0 O0C 0
Floatingleaf pondweed Potamogeton natans S cocC 0
Bluntleaf pondweed Potamogeton obtusifolius C coc
Narrowleaf pondweed Potamogeton spp. 0 A C
Broadleaf pondweed Potamogeton spp. c
Arrowhead Sagittaria spp. Cc ocCCcC 00
Canada waterweed Elodea canadensis CoO0OC SAO0 C
Wild celery Vallisneria americana 0 0CO 0
Wild rice Zzania aquatica CCCOOA
Cane grass Phragmites commnis CAA
Rice cutgrass Leersia oryzoides c
Reed canary grass Phalaris arundinacea AAA CC
Needle rush Eleocharis acicularis c S
Spikerush Eleocharis palustris 0 cc ccc
Hardstem bulrush Seirpus acutus Accc
Softstem bulrush Seirpus validus AOO CA c
River bulrush Seirpus fluviatilis C 0 ccoccc
Wild calla Calla palustris 0 0
Sweet flag Acorus calamus CCO0O
Greater duckweed Spirodela polyrhiza C 0OCACCC
Lesser duckweed Lemma minor CS0O CCAcCCC
Star duckweed Lemnma trisulca C 000 ACC
Blue flag Tris versicolor 0 S00 0O
Dock Rumex Spp. 0 S 0SSO0
Smartweed Polygonum spp, 0 CC oCcCC
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Table 13 (Cont.). Sector occurrence of the species of flora and fauna noted
during the 1975 Mississippi River survey from Lake Itasca
to Lake Winnibigoshish.

Common Name Scientific _Name Sector
AQUATIC PLANTS 12345678910
Coontail Ceratophyllum demersum A 0 CCACC
White waterlily Nymphaea tuberosa C CACCC
Yellow waterlily ‘Nuphar variegafum ccccc
Yellow water buttercup Ranunculus flabellaris SO0CS
White water buttercup Ranunculus spp. SO 0 AO0O
Marsh marigold Caltha palustris SS
Marestail Hippuris vulgaris 0 0
Water milfoil Myriophyllum exalbescens 0 0
Water parsnip Sium suave S
Greater bladderwort Utricularia vulgaris S 0S
TERRESTRIAL PLANTS
Ferns POLYPODIACEAE A C
Balsam fir Abies balsamea cos 0
Black spruce Picea mariana A CCO
White spruce Picea glauca ccoo 000 O
Tamarack Larix laricina A CCCOS
White pine Pinus strobus S 0s 0
Red pine Pinus resinosa 0 0ssoo0cCc
Jack pine Pinus banksiana 0S 0C q occ
Grasses GRAMINEAE AAAAAAAAAA
Sedges CYPERACEAE A AAA AAAA
Willow Salix spp. A AARAACCCA
Balsam poplar Populus balsamifera C ococcccoc
Trembling aspen Populus tremuloides 0CO0OO000CACC
Big-toothed aspen Populus grandidentata 0
Cottonwood Populus deltoides S
Hazel Corylus spp. 0 occ ¢
Ironwood Ostrya virginiana S
Paper birch Betula papyrifera 000SO00AOOC
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Table 13 (Cont.).

Sector occurrence of the species of flora and fauna noted
during the 1975 Mississippi River survey from Lake Itasca
to Lake Winnibigoshish.

Common Name Scient1fic Name Sector
TERRESTRIAL PLANTS 12345678910

Bog birch Betula pumila A

Alder Alnus spp. AAACCC CCA

Northern red oak
Northern pin oak
Bur oak

American elm
Meadow rue
Canada anemone
Bloodroot
Juneberry
Strawberry
Cherry

Wild rose
Bramble

Vetch

Sumac

Sugar maple
Silver maple

Box elder
Mountain maple
Touch-me-not
Basswood

Wild sarsaparilla
Red-osier dogwood

Round-Teaved dogwood

Black ash
Green ash
MiTlkweed

Skullcap

Harebell

Yarrow

“@uercus borealis

Quercus ellipsoidalis
Quercus maerocarpa
Ulmus americana
Thalictrum spp.
Anemone canadensis
Sanguinaria canadensis
Amelanchier spp.
Fragaria spp.

Prunus spp.

Rosa spp.

Rubus spp.

Vieia Spp.

Rhus spp.

Acer saccharum

Acer saccharinum

Acer negundo

Acer spieatum
Impatiens biflora
Flia americana
Aralia nudicaulis
Cornus stolonifera
Cornus rugosa
Fraxinus nigra
Fraxinus pennsylvanica
Ascleptias spp.
Scutellaria Spp.
Campanula rotundifolia
Achillea millefolium
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Table 13 (Cont.).

to Lake Winnibigoshish.

Sector occurrence of the species of flora and
during the 1975 Mississippi River survey from

fauna noted
Lake Itasca

Common_Name Scientific Name Sector
FISHES 2345678910
Central mudminnow Umbra 1imi X
Northern pike Esox lucius XXX XX X
Blacknose dace Rhinichthys atratulus X XX
Hornyhead chub Nocomis biguttatus X XX X
Northern creek chub Semotilus atromaculatus XXXX X
Northern redbelly dace Chrosomus eos X X
Golden shiner Notemigonue crysoleucas X X
Bluntnose minnow Pimephales notatus X XX
Fathead minnow Pimephales promelas
Mimic shiner Notropis volucellus X
Bigmouth shiner Notropis dorsalis X X X
Sand shiner Notropis stramineus XX v
Common shiner Notropis cormutus XXXX XXXX
Spotfin shiner Notropis spilopterus
Spottail shiner Notropis hudsonius X
Blacknose shiner Notropis heterolepis X
Blackchin shiner Notropis heterodon X
Brassy minnow Hybognathus hankinsoni
Northern redhorse Moxostoma macrolepidotum X X XX
White sucker Catostomus commersoni XXX XXXX
Brown bullhead Ietalurus nebulosus X X XX
Black bullhead Ietalurus melas X X
Yellow bullhead Ietalurus natalis X XXX
Tadpole madtom Noturus gyrinus X X
Burbot Lota lota X XX
Largemouth bass Micropterus salmoides X
Rock bass Ambloplites rupestris XX XXXXX
Bluegill Lepomis macrochirus X
Pumpkinseed Lepomis gibbosus XX X
Black crappie Pomoxis nigromaculatus X XX
Yellow perch Perca flavescens X XXXXXX
Walleye Stizostedion vitreum X XX
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Table 13 (Cont.).

Sector occurrence of the species of flora and fauna noted
during the 1975 Mississippi River survey from Lake Itasca
to Lake Winnibigoshish.

Common Name Scientific Name Sector

FISHES 12345678910
Log perch Percina caprodes X
Johnny darter E theostoma wigrum X
Iowa darter Etheostoma exile X
Mottled sculpin Cottus batrdi

BIRDS
Common loon Gavia immer X X
Red-necked grebe Podiceps grisegena X
Great blue heron Ardea herodias X XXXXXX
Green heron Butorides virescens X X
American bittern Botaurus lentiginosus X X
Mallard Anas platyrhynchos X XXX X
Blue-winged teal Anas discors X X
American wigeon Anas americana X
Wood duck Aiz sponsa X X X X XX
Ring-necked duck Aythya collaris X
Common goldeneye Bucephala elangula XXX X
Turkey vulture Cathartes aura X X
Red-tailed hawk Buteo jamaicensis XX X X
Broad-winged hawk Buteo platypterus X X
Bald eagle Heliaeetus leucocephalus X
Osprey Pandion haliaetus X X
American kestrel Falco sparverius
Ruffed grouse Bonasa umbellus X
American coot Fulica americana X
American woodcock Philohela minor
Common snipe Capella gallinago X
Spotted sandpiper Actitie macularia X
Black tern Chlidonias niger XXXXXX
Rock dove Columba livia
Mourning dove " Zenaida macroura X
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Table 13 (Cont.).

Sector occurrence of the species of flora and fauna noted

during the 1975 Mississippi River survey from Lake Itasca
to Lake Winnibigoshish.

-56-

 Common Name Scientific_Name Sector
BIRDS 12345678910

Cuckoo Coceyzus Spp. X X
Ruby-throated hummingbird Archilochus colubris X
Belted kingfisher ‘Megaceryle aleyon XX XXXX
Common flicker Colaptes auratus X XXX X
Eastern k%ngbird Tyrannus tyrannus X XXXXX
Great-crested flycatcher Myiarchus crinitus X X

Least flycatcher Empidonax minimus X

Eastern phoebe Sayornis phoebe XXX XXX
Eastern wood peewee Contopus virens X X
Barn swallow Hirundo rustica X X X

Tree swallow Iridoprocne bicolor X

C1iff swallow Petrochelidon pyrrhonota X X
Purple martin Progne subis X

Blue jay Cyanocitta cristata X X X

Common crow Corvus brachyrhynchos X XX
Black-capped chickadee Parus atricapillus X

White-breasted nuthatch Sitta carolinensis X
Red-breasted nuthatch Sitta canadensis X X

Long-billed marsh wren Blmatodytes palustris X X X
Gray catbird Dumetella carolinensis X X
American robin Hurdus migratorius X X

Veery Catharus fuscescens X X
Eastern bluebird Sialia sialis X

Cedar waxwing Bombycilla cedrorum X X XXX X
Red-eyed vireo Vireo clivaceus XXXXX X X
Yellow warbler Dendroica petechia X XX X
Blackburnian warbler Dendrotea fuseca X

Common yellowthroat Geothlypis trichas X XXX X
American redstart Setophaga ruticilla X XX
Yellow-headed blackbird Xanthocephalus xanthocephalus X X X
Red-winged blackbird Agelaius phoeniceus X X XXXX



Table 13 (Cont.). Sector occurrence of the species of flora and fauna noted
during the 1975 Mississippi River survey from Lake Itasca
to Lake Winnibigoshish.

Common Name Scientific Name Sector
BIRDS 12345678910
Brown-headed cowbird Molothrus ater X
Rose-breasted grosbeak Pheucticus ludovieianus X
American goldfinch Spinus tristis X X X
White-crowned sparrow - Zonotrichia leucophrys X X
White-throated sparrow Zonotrichia albicollis X
Swamp sparrow Melospiza georgiana X
Song sparrow Melospiza melodia XXXXXX X
MAMMALS
Beaver Castor canadensis X X XXXXXX
Muskrat Ondatra zibethica X XX XXX
Porcupine Erithrezon dorsatum X
White-tailed deer Odocoileus virginianus X

Nomenclature in Table 13 is based on the following references:

Eddy, Samuel and James C. Underhill. 1974 (3rd edition). Northern
Fishes. University of Minn. Press, Mpls. 414 pp.

Fassett, Norman C.. 1972 (revised edition). A Manual of Aquatic
Plants. University of Wisc. Press, Madison. 405 pp.

Fernald, M.L.. 1950 (8th edition). Gray's Manual of Botany.
American Book Co., New York. 1,632 pp.

Green, Janet C. and Robert S. Janssen. 1975. Minnesota Birds - Where
When and How Many. University of Minn. Press, Mpls. 217 pp.

Gunderson, Harvey L. and James R. Beer. 1953. The Mammals of Minnesota.
University of Minn. Press, Mpls. 190 pp.
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Table 14. The species composition and CPE of fishes sampled in sector 1 of
the upper Mississippi River during 1975 (0.23 miles and 0.25

hours electrofished, 1 electrofishing run).

Species Number meggr v??l??? wg;g%t ngﬁ/gg.
White sucker 2 100.0 0.2 100.0 8.0
Subtotals 2 100.0 0.2 100.0 8.0
Blacknose dace 1 0.7 4.0
Northern creek chub 16 11.0 64.0
Northern redbelly dace 17 11.7 68.0
Fathead minnow 1 0.7 4.0
Common shiner 82 56.6 328.0
Blacknose shiner 25 17.2 100.0
Brassy minnow 3 2.1 12.0
Subtotals 145 100.0 580.0
Totals 147 100.0 588.0
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Table 14a. The length-frequency distribution of the large fish species sampled
in sector 1 of the upper Mississippi River during July 1975.

Total .
Lengath White
in Inches |Sucker
<3.0

3.0 - 3.4

3.5 - 3.9

4.0 - 4.4

4.5 - 4.9 1
5.0 - b.4

5.5 - 5.9

6.0 - 6.4

6.5 - 6.9

7.0 - 7.4

7.5 - 7.9 1
8.0 - 8.4

8.5 - 8.9

9.0 - 9.4

9.5 - 9.9

10.0 - 10.4

10.5 - 10.9

11.0 - 11.4

11.5 - 11.9

12.0 - 12.9

13.0 - 13.9

14.0 - 14.9

15.0 - 15.9

16.0 - 16.9

17.0 - 17.9

18.0 - 18.9

19.0 - 19.9

20.0 - 20.9

21.0 - 21.9

22.0 - 22.9

23.0 - 23.9

24.0 - 24.9

£25.0 - 25.9

26.0 - 26.9

27.0 - 27.9

28.0 - 28.9

29.0 - 29.9

30.0 - 30.9

31.0 - 31.9

32.0 - 32.9

33.0 - 33.9

34.0 - 34,9

35.0 - 35.9

36.0 - 36.9
TOTALS 2
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Table 15. The species composition of fishes sampled in sector 2 of
the upper Mississippi River during July 1975 (0.08 miles

seined).
Species Number Nﬁmgzr
Northern pike 2 66.7
Black crappie 1 33.3
Subtotals 3 100.0
Blacknose dace 12 14.5
Hornyhead chub 3 3.6
Northern creek chub 3 3.6
Northern redbelly dace 1 1.2
Mimic shiner 8 9.6
Sand shiner 6 7.2
Common shiner 40 48.2
Blacknose shiner 8 9.6
Iowa darter 2 2.4
Subtotals 83 100.0
_Tota]s 86 100.0
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Table 15a. The length-frequency distributions of the large fish species sampled
in sector 2 of the upper Mississippi River during July 1975.

fgggi% &or?hern Black
in Inches | Pike |crappie
<3.0 1
3.0 - 5.4
3.5 - 5.9 1
4.0 - 4.4
4.5 - 4.9
5.0 - 5.4
5.5 - 5.9
6.0 - 6.4
6.5 - 6.9
7.0 - 7.4
7.5 - 7.9
8.0 - 8.4
8.5 - 8.9 1
9.0 - 9.4
9.5 - 9.0
10.0 - 10.4
10.5 - 10.9
11.0 - 11.4
11.5 - 11.9
12.0 - 12.9
13.0 - 13.9
14.0 - 14.9
15.0 - 15.9
16.0 - 16.9
17.0 - 17.9
18.0 - 18.9
19.0 - 19.9
20.0 - 20.9
21.0 - 21.9
22.0 - 22.9
23.0 - 23.¢
24.0 - 24.0
25.0 - 25.9
26.0 - 26.9
7.0 - 27.9
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 22.9
33.0 - 33.9
34.0 - 34.9
35.0 - 35.9
36.0 - 36.9
TOTALS 2 ]
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Table 16. The species composition and CPE of fishes sampled in sector 3 of
the upper Mississippi River during July 1975 (0.53 miles and
0.58 hours electrofished, 2 electrofishing runs).

— .

Species Number b Y E»gh’)c wfif;%t FSSE/;:}
Northern pike 19 39.6 12.1 50.8 32.6
White sucker 24 50.0 9.5 39.9 41.4
Yellow bullhead 2 4.2 1.3 5.4 3.4
Rock bass 2 4.2 0.6 2.5 3.4
Yellow perch 1 2.1 0.1 0.4 1.7
Subtotals 48 100.0 23.8 100.0 82.6
Central mudminnow 2.0 5.2
Blacknose dace 2 1.3 3.4
Hornyhead chub 41 27.7 70.7
Northern creek chub 12 8.1 20.7
Sand shiner 5 3.4 8.6
Common shiner 80 54.0 137.9
Johnny darter 5 3.4 8.6
Subtotals 148 100.0 255.2
Totals 196 100.0 337.9
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Table 16a. The Tength-frequency distributions of the large fish species sampled
in sector 3 of the upper Mississippi River during July 1975.

Eﬁf%&l Northerny White Zﬁ}}ow Rock |Yellow
o : -
i Iéihes pike | sucker head bass |perch
<3.0 1
3.0 - 3.4 1
3.5 - 3.9 1 ]
4.0 - 4.4 2
4.5 - 4.9
5.0 - 5.4 ]
5.5 - 5.9 2
6.0 - 6.4 4 1
6.5 - 6.9 2 1
7.0 - 7.4 1
7.5 - 7.9 3
8.0 - 8.4 1
8.5 - 8.9 1
9.0 - 9.4
9.5 - 9.9 2
10.0 - 10.4 ] 1
10.5 - 10.9 3 1
11.0 - 11.4
11.5 - 11.9 4
12.0 - 12.9 3
13.0 - 13.9
14.0 - 14.9 2
15.0 - 15.9
16.0 - 16.9 1
17.0 - 17.9 4
18.0 - 18.9 2
19.0 - 19.9 1
20.0 - 20.9
21.0 - 21.9
22.0 - 22.9
23.0 - 23.9
24.0 - 24.9
25.0 - 25.9
26.0 - 26.9
27.0 - 27.9
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 32.9
33.0 - 33.9
34.0 - 34,9
35.0 - 35.9
36.0 - 36.9
TOTALS 19 24 2 2 1
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Table 17. The species composition and CPE of fishes sampled in sector 4 of
the upper Mississippi River during July 1975 (0.30 miles and 0.25
hours electrofished, 1 electrofishing run).

Species Number B DY ??B‘:é’“}‘ o Z%t F?iﬁ/?&
Northern pike 2 11.1 0.1 2.8 8.0
Northern redhorse 1 5.5 0.1 2.8 4.0
White sucker 12 66.6 1.6 45.7 48.0
Rock bass 3 16.6 1.7 48.5 12.0
Subtotals 18 100.0 3.5 100.0 72.0
Blacknose dace 17 7.9 68.0
Hornyhead chub 22 10.2 88.0
Northern creek chub 7 3.2 28.0
Common shiner 165 76.4 660.0
Spotfin shiner 3 1.4 12.0
Mottled sculpin 2 0.9 8.0
Subtotals 216 100.0 864.0
Totals 234 100.0 936.0
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Table 17a. The length-frequency distributions of the large fish species sampled
in sector 4 of the upper Mississippi River during July 1975.

fﬁﬁgﬁh NorthernNortherr) White | Rock
in Inches | Pike |redhorsg sucker| bass
<3.0
3.0 - 3.4 1
3.5 - 3.9 1
4.0 - 4.4
4.5 - 4.9
5.0 - 5.4 1
5.5 - 5.9 1 1
6.0 - 6.4 4
6.5 - 6.9 1 1
7.0 - 7.4 1 )
7.5 - 7.9 1
8.0 - 8.4 1
8.5 - 8.9 1
9.0 - 9.4
9.5 - 9.9 1 ]
10.0 - 10.4
10.5 - 10.9 1
11.0 - 11.4
11.5 - 11.9
12.0 - 12.9
13.0 - 13.9
14.0 - 14.9
15.0 - 15.9
16.0 - 16.9
17.0 - 17.9
18.0 - 18.9
19.0 - 19.9
20.0 - 20.9
21.0 - 21.9
22.0 - 22.9
23.0 - 23.9
24.0 - 24.9
25.0 - 25.9
26.0 - 26.9
27.0 - 27.9
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 22.9
33.0 - 3%.9
34.0 - 34.9
35.0 - 35.9
36.0 - 36.9
TOTALS 2 1 12 3
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Table 18. The species composition and CPE of fishes sampled in sector 5
of the upper Mississippi River during July 1975 (0.98 miles
and 0.67 hours electrofished, 2 electrofishing runs).

. % by Weight % by CPE in
Species Number Number  (1bs.)  Weight Fish/hr.
White sucker 6 26.0 7.1 54.6 9.0
Brown bullhead 5 21.7 2.9 22.3 7.5
Black bullhead 10 43.4 1.1 8.4 14.9
Yellow perch 2 8.6 1.9 14.6 3.0
Subtotals 23 100.0 13.0 100.0 34.4
Common shiner 2 100.0 3.0
Subtotals 2 100.0 3.0
Totals 25 100.0 37.4

-67-



Table 18a. The length-frequency distributions of the large fish species sampled
in sector 5 of the upper Mississippi River during 1975.

Total Bro Black
Length  Mhite |pedte | puite |Yellow
in Inches |sucker head head |Perch
<3.0
3.0 - 3.4
2.5 - 3.9
4.0 - 4.4
4.5 - 4.9
5.0 - 5.4
5.5 - 5.9 2
6.0 - 6.4 4
6.5 - 6.9 3
7.0 - 7.4 1
7.5 - 7.9 1
8.0 - 8.4
8.5 - 8.9 1
9.0 - 9.4 1
9.5 - 9.9 1
10.0 - 10.4
10.5 - 10.9
11.0 - 11.4 1
11.5 - 11.9 1 1
12.0 - 12.9 1 2
13.0 - 13.9
14.0 - 14.9 1
15.0 - 15.9 '
16.0 - 16.9 1
17.0 - 17.9
18.0 - 18.9 1
19.0 - 19.9
20.0 - 20.9
21.0 - 21.9
22.0 - 22.9
23.0 - 23.9
24.0 - 24.9
25.0 - 25.0
26.0 - 26.9
27.0 - 27.0
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 52.9
33.0 - 33.9
34.0 - 34.9
35.0 - 35.9
36.0 - 36.9
TOTALS 6 5 10 2
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Table 19. The species composition and CPE of fishes sampled in sector 6 of
the upper Mississippi River during July 1975 (0.79 miles and
0.50 hours electrofished, 1 electrofishing run).
Species Number B BY ”{?E?“i’ wi‘{ijt Fieh/br.
Northern pike 1 1.7 0.7 3.5 2.0
Northern redhorse 5 8.9 8.9 45.4 10.0
Rock bass 5 8.9 4.1 20.9 10.0
Yellow perch 44 78.5 4.9 25.0 88.0
Walleye 1 1.7 1.0 5.1 2.0
Subtotals 56 100.0 19.6 100.0 112.0
Northern creek chub 2 33.3 4.0
Bigmouth shiner 2 33.3 0
Log perch 1 16.7 0
Johnny darter 1 16.7 .0
Subtotals 6 100.0 12.0
Totals 62 100.0 124.0
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Table 19a. The length-frequency distributions of the large fish species sampled
in sector 6 of the upper Mississippi River during July 1975.

fﬁﬁgfh Nhr?hern NortherL Rock [Yellow Walleye
in Inches | Pike |redhorse bass |perch
<3.0 1

3.0 - 3.4 3
3.5 - 3.9 14
4.0 - 4.4 3
4.5 - 4.9 4
5.0 - 5.4 )\
5.5 - 5.9

6.0 - 6.4 2
6.5 - 6.9 1
7.0 - 7.4 3
7.5 - 7.9 1 1
8.0 - 8.4 5
8.5 - 8.9 1

9.0 - 9.4 T
9.5 - 9.9 2 2

10.0 - 10.4

10.5 - 10.9

11.0 - 11.4 1

11.5 - 11.9

12.0 - 12.9

13.0 - 13.9 1

14.0 - 14.9

15.0 - 15.9 1 1

16.0 - 16.9

17.0 - 17.9 4

18.0 - 18.9

19.0 - 19.9

20.0 - 20.9

21.0 - 21.9

22.0 - 22.9

23.0 - 23.G

24.0 - 24.9

25.0 - 25.9

26.0 - 26.9

27.0 - 27.9

28.0 - 28.9

29.0 - 29.9

30.0 - 30.9

21.0 - 31.9

32.0 - 32.9

33.0 - 33,9

34.0 - 34.9

35.0 - 35.9

36,0 - 36,9
TOTAL3 1 5 5 44 1
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Table 20. The species composition and CPE of fishes sampled in sector 7 of
the upper Mississippi River during July 1975 (1.48 miles and
1.92 hours electrofished, 2 electrofishing runs).

% by Weight % by CPE 1in

Species Number Number (1bs.) Weight Fish/hr.
Northern pike 7 4.3 11.7 27.9 3.6
White sucker 7 4.3 0.4 0.9 3.6
Brown bulTlhead 1 0.6 0.7 1.6 0.5
Yellow bullhead 2 1.2 0.8 1.9 1.0
Burbot 1 0.6 0.4 0.9 0.5
Largemouth bass 9 5.5 0.3 0.7 4.7
Rock bass 17 10.4 5.7 13.6 8.9
Bluegill 5 3.0 1.0 2.3 2.6
Pumpkinseed 30 18.5 1.9 4.5 15.6
Black crappie 6 3.7 2.3 5.5 3.1
Yellow perch 77 47.5 16.6 39.7 40.1
Subtotals 162 100.0 41.8 100.0 84.2
Golden shiner 27 4C.3 14.1
Bluntnose minnow 6 8.9 3.1
Common shiner 16 23.9 8.3
Blackchin shiner 17 25.4 8.8
Tadpole madtom 1 1.5 0.5
Subtotals 67 100.0 34.9
Totals 229 100.0 119.3
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Table 20a. The length-frequency distribution of the Targe fish species sampled
in sector 7 of the upper Mississippi River during July 1975.
Total . Brown | Yellow Large- _ g
Length Nor?hern White bull- | bull- [Burbot | mouth Rock B!¥$‘ Pump§1n
in Inches pike | sucker head head bass bass gi see
<3. 9 5 1 10
3.0 - 3.4 3
3.5 - 3.9 1 5
4.0 - 4.4 2 3
4.5 - 4.9 3 1 1
5.0 - bH.4 2 2
5.5 - 5.9 4
6.0 - 6.4 1
6.5 - 6.9 1 1 2
7.0 - 7.4 1
7.5 - 7.9
8.0 - 8.4 1 2 1
8.5 - 8.9 3
9.0 - 9.4 1 3
9.5 - 9.9 1
10.0 - 10.4
10.5 - 10.9 1
11.0 - 11.4 1
11.5 - 11.9
12.0 - 12.9
13.0 - 13.9
14.0 - 14.9
15.0 - 15.9
16.0 - 16.9 1
17.0 - 17.9 1
18.0 - 18.9
19.0 - 19.9 2
20.0 - 20.9
21.0 - 21.9
22.0 - 22.9 3
23.0 - 23.9
24.0 - 24.9
25.0 - 25.9
26.0 - 26.9
27.0 - 27.9
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 32.9
33%.0 - 33.9
34.0 - 34.9
35.0 - 35.9
36.0 - 36.9
TOTALS 7 7 1 2 1 9 17 5 30
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Table 20a (Cont.). The length-frequency distributions of the large fish species
sampled in sector 7 of the upper Mississippi River during

July 1975.
fgggfh Black | Yellow
in Inches | Crappie perch
<3.0 3 2
3.0 - 3.4 2
2.5 - 3.9 10
4.0 - 4.4 4
4.5 - 4.9 3
5.0 - 5.4 4
5.5 - 5.9 5
6.0 - 6.4 5
6.5 - 6.9 4
7.0 - 7.4 5
7.5 - 7.9 5
8.0 - 8.4 9
8.5 - 8.9 8
9.0 - 9.4 ] 2
9.5 - 9.9 5
10.0 - 10.4 ]
10.5 - 10.9 1
11.0 - 11.4 ] 1
11.5 - 11.9 ] 1
12.0 - 12.9
13.0 - 13.9
14.0 - 14.9
15.0 - 15.9
16.0 - 16.9
17.0 - 17.9
18.0 - 18.9
19.0 - 19.9
20.0 - 20.9
21.0 - 21.9
22.0 - 22.9
23.0 - 23.°9
24.0 - 24.6
25.0 - 25.73
26.0 - 2€.9
27.0 - 27.9
28,0 - 28.9
20.0 - 29.9
30.0 - 30,9
31.0 - 31.9
32.0 - 32,9
3%.0 - 33.9
34.0 - 34,9
35.0 - B35.9
46,0 - 36.9
TOTALS 6 77
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Table 21. The species composition and CPE of fishes sampled in sector 8 of
the upper Mississippi River during July 1975 (2.29 miles and
1.35 hours electrofished, 3 electrofishing runs).

Specles Number mr ??;ghsc wﬁiiﬁt Fieb/hr.
Northern redhorse 2 1.1 1.9 2.7 1.5
White sucker ' 20 11.0 35.4 51.0 14.8
Yellow bullhead 3 1.6 2.2 3.1 .2
Rock bass 14 7.7 .9 14.2 10.4
Pumpkinseed 1 0.5 0.1 0.1 0.7
Black crappie 11 6.0 1.8 2.5 8.1
Yellow perch 125 69.0 16.3 23.5 92.6
Walleye 5 2.7 1.7 2.4 3.7
Subtotals 181 100.0 69.3 100.0 134.0
Hornyhead chub 2 4.6 1.5
Common shiner 38 88.4 28.1
Tadpole madtom 3 7.0 2.2
Subtotals 43 100.0 31.8
Totals 224 100.0 165.9
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Table 21a. The length-frequency distributions of the large fish species sampled
in sector 8 of the upper Mississippi River during July 1975.

fgggi%» orthern|White Eﬁ}}?w Rock  Pumpkin-Black | Yellow | qqq 0
in Inches fedhorse|sucker | paaq | P2ss | seed [crappie|perch
<3.0 51 1
3.0 - 3.4
5.5 - 5.0
4.0 - 4.4 2
4.5 - 4.9 ] 1
5.0 - 5.4 1 6 7
5.5 - 5.9 1 8
6.0 - 6.4 18
6.5 - 6.9 3 7 ]
7.0 - 7.4 9
7.5 - 7.9 T 3 ] 8
8.0 - 8.4 ] 1 1 2
8.5 - 8.9 1 2 3
9.0 - 0.4 2 5
9.5 = 9.9 T 4
10.0 - 10.4 2 1
10.5 - 10.9 2 1
11.0 - 11.4 1
11.5 - 11.9 2 1
12.0 - 12.9 7
15.0 - 15.9 2
14.0 - 14.9 2
15.0 - 15.9
16.0 - 16.9 3
17.0 - 17.9 3
18.0 - 18.9 4
19.0 - 19.9 ]
0.0 - 20.0 1
21.0 - 21.9
22.0 - 22.9
23.0 - 25.9
24.0 - 24.9
25.0 - 25.9
26.0 - 26.9
27.0 - 27.9
28.0 - 28.0
20.0 - 29.9
30.0 - 80.9
31.0 - 51.9
32.0 - 32.9
33.0 - 3.9
54.0 - 34.9
35.0 - 35.9
36.0 - 36.0
TOTALS 2 20 3 14 1 11 125 5
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Table 22. The species composition and CPE of fishes sampled in sector 9 of
the upper Mississippi River during July 1975 (2.01 miles and
1.25 hours electrofished, 2 electrofishing runs).

Species Number Némggr Eﬂg% o ilg)%t F?sjﬁ/ .
Northern pike 1 0.5 0.1 0.1 0.8
Northern redhorse 10 5.0 17.5 21.3 8.0
White sucker 25 12.6 38.8 47.4 20.0
Brown bullhead 6 3.0 7.3 8.9 4.8
Yellow bullhead 7 3.5 4.3 5.2 5.6
Burbot 1 0.5 0.9 1.1 0.8
Rock bass 12 6.0 5.9 7.2 9.6
Yellow perch 129 65.4 6.3 7.7 103.2
Walleye 6 3.0 0.7 0.8 4.8
Subtotals 197 100.0 81.8 100.0 157.6
Central mudminnow 1 0.4 0.8
Bluntnose minnow 4 1.6 3.2
Bigmouth shiner 230 92.7 184.0
Common shiner 10 4.0 8.0
Spottail shiner 3 1.2 2.4
Subtotals 248 100.0 198.4
Totals 445 100.0 356.0
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Table 22a. The length-frequency distributions of the large fish species sampled
in sector 9 of the upper Mississippi River during July 1975.

Total  Northern|Northerh White| Brown |Yellow Rock Ivellow
Length ] b - - t " IWalleye
et | pike | redhorsp suckerAﬁ:;l Eglé Burbot | - <o berch y
<3.0 1 77
3.0 - 3.4 ‘ ' 5 2
3.5 - 3.9 3 2
4.0 - 4.4 1
4.5 - 4.9 4
5.0 - 5.4 15
5.5 - 5.9 10
6.0 - 6.4 A
6.5 - 6.9 E 2
7.0 - 7.4 5 5
7.5 - 7.9 1 1 1
8.0 - 8.4 2 | 2 ] 2 3
8.5 - 8.9 1 ] 3 3
9.0 - 9.4 1 1
9.5 - 9.9 1 3 2 ,
10.0 - 10.4 1 1
10.5 - 10.9 ] 1 ]
11.0 - 11.4 1
11.5 - 11.9 2 1 1
12.0 - 12.9 7 ) T
13.0 - 13.9 ] 1 1
14.0 - 14.9 1 1 ] 7
15.0 - 15.9 ] 1
16.0 - 16.9 6
17.0 - 17.9 2
18.0 - 18.9 1 1
19.0 - 19.9 1
20.0 - 20.9 2
21.0 - 21.9 1
22.0 - 22.9
23.0 - 23.0
24.0 - 24.9
25.0 - 25.9
26.0 - 26.9
27.0 - 27.9
28.0 - 28.9
20.0 - 29.0
30.0 - 30.9
31.0 - 31.9
32.0 - 32.9
33.0 - 33.9
34.0 - 34.0
35.0 - 35.0
56.0 - 36.9
TOTALS T 1 10 25 6 1 1 12 129 6
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Table 23. The species composition and CPE of fishes sampled in sector 10 of
the upper Mississippi River during July 1975 (1.10 miles and 0.92
hours electrofished, 2 electrofishing runs).

Species Number 2 DY v(‘?ﬁgw)c wfﬁ’ifjﬁt Fieh/hr.
Northern pike 2 3.9 1.8 5.4 2.2
Northern redhorse 5 9.8 10.6 32.0 5.4
White sucker 3 5.8 6.1 18.4 3.3
Brown bullhead 8 15.6 6.9 20.8 8.7
Black bullhead 1 1.9 0.2 0.6 1.1
Burbot 6 11.7 0.9 2.7 6.5
Rock bass 16 31.3 6.3 19.0 17.4
Yellow perch 10 19.6 0.3 0.9 10.9
Subtotals 51 100.0 33.1 100.0 55.5
Golden shiner 12 42.9 13.0
Bluntnose minnow 1 3.6 1.1
Bigmouth shiner 3 10.7 3.3
Common shiner 12 42.9 13.0
Subtotals 28 100.0 30.4
Totals 79 100.0 85.9
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Table 23a. The length-frequency distributions of the 1arge.fish species sampled
in sector 10 of the upper Mississippi River during July 1975.

Total Nprthern [Northerf White | Brown | Black Rock |Yellow"
Length pike |redhorse sucker] bull- | bull- |Burbot | bass |perch
in Inches head head
<3.0 3
3.0 - 3.4 3
3.5 - 3.9 1
4.0 - 4.4 1 1
4,5 - 4.9
5.0 - 5.4 5
5.5 - 5.9 3 ] ]
6.0 - 6.4 1 1
6.5 - 6.9 1
7.0 - 7.4 1 T
7.5 - 7.9
8.0 - 8.4]
8.5 - 8.9 1
9.0 - 9.4 2
9'5, 9.9 1 1
10.0 - 10.4 2 1
10.5 - 10.9 4 1
11.0 - 11.4 1 1
11.5 - 11.9 1
12.0 - 12.9 T
13.0 - 13.9
14.0 - 14.9
15.0 - 15.9 1 1
16.0 - 16.9 1
17.0 - 17.9 1 1 1
18.0 - 18.9 1 1 1
19.0 - 19.9 1
20.0 - 20.9
21.0 - 21.9
22.0 - 22.9
23.0 - 23.9
24.0 - 24.9
25.0 - 25.9
26.0 - 26.9
27.0 - 27.9
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 32.90
33.0 - 33.9
34.0 - 34.9
35.0 - 35.9
36.0 - 36.9
TOTALS 2 5 3 8 1 6 16 10
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Table 24. Fish removal and stocking records for several Mississippi River headwaters
lakes (1970-1978).
Lake Date Species Size Numbers or Pounds
FISH REMOVED
Irving 1971-72 BulTheads 14,900 1bs.
Trving 1974-75  Bullheads 14,650 1bs.
Irving 1974-75  Suckers 457 1bs.
Irving 1974-75 Perch 975 1bs.
Irving 1974-75 Burbot 296 1bs.
Irving 1974-75 Redhorse 3 1bs.
Wolf 1971-72 Bullheads 10,700 1bs.
Andrusia 1969-70 N. pike Ad. 94 - fish rescue
Andrusia 1969-70 N. pike Yrl. 850 - fish rescue
Andrusia 1969-70 N. pike - Fal. 300 - fish rescue
Winnibigoshish 1970-71 Burbot 57 1bs.
Winnibigoshish 1970-71 Perch 340 1bs.
Winnibigoshish 1970-71 Bullheads 35,350 1bs.
Winnibigoshish 1970-71 Suckers 45 1bs.
Winnibigoshish 1971-72 Burbot 63 1bs.
Winnibigoshish 1971-72 Perch 425 1bs.
Winnibigoshish 1971-72 Suckers 300 Tbs.
Winnibigoshish 1971-72 Dogfish 24 1bs.
Winnibigoshish 1971-72 Bullheads 40,900 1bs.
FISH STOCKED

Remidji 1970 N. pike Ad. 526
Bemidji 1970 N. pike Yrl. 1,950
Bemidji 1970 N. pike Fgl. 532
Bemidji 1970 Walleye Fgl. 2,588
Bemidji 1971 N. pike Ad. 2,379
Bemidji 1971 N. pike Yrl. 3,146
Bemidji 1971 Walleye Fgl. 13,260
Bemidji 1972 Walleye Fgl. 3,900
Bemidji 1973 N. pike Yrl. 320
Bemidji 1974 N. pike Ad. 6

1974 352

Bemidji

N. pike Fgl.
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Table 24 (Cont.).

Fish removal and stocking records for several Mississippi River
headwaters lakes (1970-1978).

Lake Date Species Size Numbers or Pounds
FISH STOCKED

Bemidji 1975 Walleye Fgl. 485
Bemidji 1975 Walleye Yrl. 36
Bemidji 1975  N. pike Yrl. 1,808
Bemidji 1975 N. pike Fal. 472
Bemidji 1977 Walleye Fal. 55,000
Bemidji 1977 N. pike Fal. 160
Bemidji 1977 N. pike Yrl. 1,770
Bemidji 1977 N. pike Ad. 336
Bemidji 1978 Walleye Yrl. 25
Bemidji 1978 N. pike Fgl. 930
Bemidji 1978 Muskie Fgl. 500
Wolf 1970 N. pike Yrl. 988
Wolf 1970 Walleye Fry 500,000
Wolf 1971 Walleye Fry 515,000
Wolf 1972 Walleye Fry 1,500,000
Wolf 1973 Walleye Fry 2,317,000
Wolf 1973 N. pike Yrl. 27
Wolf 1974 N. pike Yrl. 76
Wolf 1975 Walleye Fry 1,463,000
Wolf 1976 Walleye Fry 1,500,000
Wolf 1977 Walleye Fry 300,000
Wolf 1977 Muskie Yrl. 200
Wolf 1978 Walleye Fry 750,000
Andrusia 1971 N. pike Fgl. 200,000 (est.)
Andrusia 1971 Walleye Fry 1,000,000
Andrusia 1972 Walleye Fry 1,782,000
Andrusia 1972 N. pike Fgl. 400,000
Andrusia 1973 N. pike Fgl. 2,000
Andrusia 1975 N. pike Fql. 287,000
Andrusia 1976 N. pike Fql. 154,375
Andrusia 1976 Walleye Fry. 1,000,000
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Table 24 (Cont.).

Fish removal and stocking records for several Mississippi River

headwaters Takes (1970-1978).

Lake Date Species Size Numbers or Pounds
FISH STOCKED

Andrusia 1977 Walleye Fry 660,000
Andrusia 1977 N. pike Fgl. 100,000 (est.)
Andrusia 1977 Muskie Yrl. 420
Andrusia 1978 Walleye Fry 500,000
Andrusia 1978 N. pike Fgl. 250,000
Cass 1970 N. pike Ad. 86
Cass 1970 N. pike Fgl. 81,175
Cass 1970 Muskie Ad. 4
Cass 1972 Muskie Fgl. 1,000
Cass 1973 Muskie Fgl. 800
Cass 1974 Muskie Fal. 2,055
Cass 1975 Muskie Fry 119,000
Cass 1977 N. pike Fgl. 400
wjnnibigoshish 1970 Walleye Fry 9,161,000
Winnibigoshish 1970 N. pike Ad. 96
Winnibigoshish 1971 Walleye Fry 9,705,000
Winnibigoshish 1972 Walleye Fry 10,000,000
Winnibigoshish 1972 N. pike Fgl. 120,000
Winnibigoshish 1972 Muskie Fgl. 513
Winnibigoshish 1973 Walleye Fry 8,690,000
Winnibigoshish 1973 N. pike Fal. 250,900
Winnibigoshish 1974 N. pike Fgl. 190,000
Winnibigoshish 1975 N. pike Fal. 90,000
Winnibigoshish 1975 Muskie Fgl. 150
Winnibigoshish 1976 Walleye Fry 24,381,000
Winnibigoshish 1976 N. pike Fagl. 57,600
Winnibigoshish 1977 Walleye Fry 10,000,000
Winnibigoshish 1977 N. pike Yrl. 5,000
Winnibigoshish 1978 Walleye Fry 9,200,000
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