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Little Falls Flowage
Comprehensive Lake Survey

St. Croix County, Wisconsin

Authors: Martin P. Engel, Brian W. Spangler Sr. and William J. Michalek Jr.
Date of Report: March 2002

Dates of Field Work: Fyke Netting — Mar ch 20-25, 2000
Electrofishing—March 27, 30
April 3, 13, 27, 2000
Forage Netting — September 12, 13, 2000
Forage/Baseline - Electr ofishing — September 12, 2000

Field Crew: Martin Engel, Brian Spangler, Scott Peavey, Dean Johnson, Ron Roettger,
Troy Meacham, Dan Cain, Ted Cummings, Dennis Kees

INTRODUCTION:

Little Falls Flowage is an important multi-recreational impoundment on the Willow River
located in the northwest portion of St. Croix County. The lake provides fishing, canoeing,
sailing and swimming opportunities in an areawith alimited amount of lakes. The lake was
selected to be sampled by the Bureau of Fisheries and Habitat Management under the
Comprehensive Lake Survey Program guidelines (Beard 1995) and was funded by the Sport Fish
Restoration Program during the 2000 field season.

From March 20th, 2000, through September 13th, 2000, a comprehensive fisheries investigation
was conducted on Little Falls Flowage by the Lower Chippewa Basin’ s fisheries management
staff. In addition, fisheries information was gathered as part of the statewide trends and baseline-
monitoring program. The information from this study will provide baseline data to assess and
quantify the current status and long term trends in the fish community of Little Falls Flowage.
Thisinformation will also be used to make management decisions and to evaluate the cost-
effectiveness of management strategies.

This fisheries survey documented species composition, relative abundance of fishes, gamefish
population densities and composition, age and growth rates, recruitment, mortality rate estimates,
reproductive status, rough fish, and forage fish baseline information. It was also used to
investigate the effects of several upstream dam removals, Willow Falls Flowage and Mounds
Pond, on the local fishery.



BACKGROUND: Study Area

Located primarily within the boundary of Willow River State Park, Little Falls Lakeisa 172-
acre, hard water flowage with a maximum water depth of 18 feet, mean water depth of 8 feet and
4.86 miles of shoreline. The lake was created by the former Northern States Power (NSP)
Company’sretired Little Falls Hydropower project and dam on the Willow River in St. Croix
County, Wisconsin (T29N, R20-19W, Sec.8 & 9 and T30N, R19W, Sec. 4) (Figure 1). The dam
and hydropower operation was first constructed in 1892. Numerous repairs, upgrades, removal
of power generation capability, and reconstruction have been completed on the structure over the
years (Appendix A). Development on the flowage consists of a campground, swimming beach,
boat launch, several shoreline handicap-fishing stations, and several private residences. Fishing
opportunities are available by boat, (no gasoline or electric motors allowed) and canoe access.
Shoreline fishing is available along the dam, beach, boat launch, campground, and off several
walking trails, but is limited due to the steep and wooded nature of the shoreline. The upland and
shoreline areas are relatively steep and the vegetative cover consists of mainly upland

hardwoods. Upstream portions of the flowage are characterized as a flooded river channel with
several small shallow bays or backwater complexes. Lake features downstream tend to be
similar to a natural lake basin with little vegetation. The drainage basin is 171.05 square miles
and the discharge at the dam averages 100-120 cfs. (Sather, 1961).

Water Quality History

Little Falls Flowage is considered eutrophic (mean summer phosphorus 58ug/I, chlorophyll a
50ug/l, secchi disc 4.5ft., pH 8.9, 167-190 mg/ICaCO3) and suffers from algae blooms during the
summer months. Little Falls Flowage may be borderline between being a phosphorus limited or
nitrogen limited lake, meaning the addition of either nutrient can trigger agae growth. The
aguatic vegetation in Little Falls Flowage consists of 14 different species, of which 2 are non-
native species -- eurasion water milfoil (Myriophyllum spicatum) and curly-leaf pondweed
(Potamogeton crispus). The most common species are water stargrass, (Heteranthera dubia)
coontail, (Ceratphyllum demersum), common waterweed (Elodea canndensis), and slender naiad
(Najasflexilis). Vegetative composition has remained similar during 1993 and 2000. Common
waterweed was most abundant during 2000. Eurasion water milfoil and filamentous algae had
also increased significantly (Konkel 1993, 2001). The watershed’s primary land useis
agriculture and suburban sprawl, along with municipal and industrial developmentsin Clear Lake
and New Richmond. Non-point source pollution from agricultural operations throughout the
watershed contribute to phosphorous loading and subsequent water quality deterioration.
Recently, the removal of two upstream flowage dams, Willow Falls (1992) and Mound Pond
(1997) have contributed to some sedimentation of the upper lake area and stream channel.

Fisheries Management History

Past fishery management activities have been limited, centering on introduction and reclamation
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stocking, general fishery surveys, and monitoring fishing pressure through car counts. There
have been studies on the operation of Little Falls dam to improve water quality in the reservoir
for swimming and to preserve and enhance the downstream coldwater discharge for the resident
coldwater fish community. Little Falls Flowage has been primarily managed for northern pike,
bass and panfish. Some limited walleye, largemouth bass and northern pike stocking occurred
during 1954 through 1983 (Appendix B). A single unsuccessful attempt was made in 1954 to
establish awalleye population through stocking. Two adult northern pike were stocked through
field transfer in 1976. Fingerling largemouth bass were stocked in 1982 and 1983 following a
major drawdown of Little Falls Flowage to repair the dam. Records are incomplete regarding
panfish stocking by field transfer. Smallmouth bass were stocked in the Willow River upstream
of the Mounds Dam for a period of three years (1975-77). Downstream movement and the
removal of Willow Falls and Mound dams have allowed them to migrate downstream into Little
Falls Flowage. Additional stockings of various species occur periodically by anglers fishing
from on top of the Little Falls dam and transferring downstream fish to the flowage.

Fishery surveys have been conducted throughout the years by staff from the Wisconsin
Conservation Department and more recently the Wisconsin DNR (WDNR). The first recorded
surveys, conducted in 1955 and 1960, were inventory investigations conducted in order to set
management goals and objectives. Additional surveys were conducted following dam repairs
and the associated flowage water level drawdowns. Fisheries investigations focused on stocking
success, species composition, and overall condition of fish populations (Appendix C).

METHODS:

Fish populations were sampled in accordance with WDNR statewide comprehensive lake survey
guidelines and treaty assessment survey guidelines for comprehensive survey lakes. Population
estimates were aso conducted on selected species. Four sampling periods and methods were
used: Esocid and Percid spring fyke netting, spring electrofishing population estimates, baseline
index electrofishing, and forage abundance assessments. Since Little Falls Flowage is not
currently stocked with walleye, and no walleye were sampled during the spring sampling period,
the fall young of year walleye electrofishing survey was not conducted.

Sampling Gear

Spring gamefish netting utilized eight -- 4 ft. X 6 ft. frame; white nylon %2 - inch bar mesh fyke
nets with 50 foot leads. Summer forage netting used four -- 3ft. X 3ft. frame, white 1/8 - inch
delta mesh mini-fyke nets with 30 foot |eads.

The electrofishing equipment used during this survey was a“Wisconsin style” pulsed DC mini-
boomshocker outfitted with a two-boom hoop style anode array (15 droppers per ring) and the
hull as the cathode. Thiswas operated at 250 - 350 volts and 15 — 17 peak amps, average 270v
and 16a, (pulse rate 80, duty cycle 20%) with one dipnetter using a% - inch to ¥- inch bar mesh
dip net mounted on a fiberglass non-conductive handle.
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Forage fish electrofishing made use of a DC outfitted fiberglass tow barge unit operated at 200-
300 volts and 6 amps, 3 (wading) electrode handlers and dipnetters using, 3/16 inch delta mesh,
fiberglass handled dipnets.

Esocid and Percid Sampling (Fyke net)

Eight fyke nets were set on March 20, 2000, at different locations (Figur e 2) approximately one
week after ice-out due to an unusually early spring and the persistence of cold water
temperatures. Locations were chosen in nettable sites to provide coverage of the shoreline and to
sample various habitats present. Nets were checked every 24 hours, and removed March 25,
2000, giving atotal of 40 net lifts. Catch per unit effort was reported as number per 24 hour lift.
Species were identified and lengths measured to the nearest 0.1-inch for panfish or nearest %2
inch for game and rough fish. Scales, spines and/or fin rays, and weights were collected from a
subsample of game and panfish. All game and rough fish were marked for identification of
recaptures throughout the lake with atop caudal (TC) fin clip (Table 1).

Table 1: Marks given — Scales, Spines, Length and Weight, and Fin Clips.

ecies Number of Scales Collected Spines/Rays Fin Clip Given
Northern Pike 5 per %2in. per sex >=241n. TC al males, females, unknowns
Largemouth Bass 10 per %2 in. group >=12in. TC>=8.0inches
Smallmouth Bass 10 per Y2 in. group >=12in. TC>=8.0inches
Yellow Perch 10 per Y2in. group/ per sexnone none
Bluegill 10 per Y2 in. group none none
Black Crappie 10 per Y2 in. group none none
White Sucker none none TC>= 12.0inches

Population Estimates and Electrofishing Catch per Unit Effort

The marking phase for northern pike and white sucker population estimates was completed
during the Esocid/Percid fyke netting period. The recapture runs were conducted using multiple
electrofishing runs. For both largemouth and smallmouth bass, only multiple e ctrofishing runs
were used. Fin clipping was continued during el ectrofishing until an acceptable population
estimate could be obtained. Each pass around the flowage was three mileslong. Northern pike
recapture runs were conducted on three nights for atotal of nine miles of shoreline. White
suckers were sampled for four nights for atotal of 12 miles. Largemouth and smallmouth bass
were shocked for five nights for atotal of 15 miles. Baseline monitoring was conducted for a
total of two nights and six miles of shoreline. Data collected throughout the population estimate
and baseline sampling period were used to calculate catch per unit effort (no./mile) of largemouth
and smallmouth bass, northern pike, white sucker, yellow perch, black crappie and bluegill.

For northern pike, smallmouth bass, largemouth bass, and white sucker, the Schnabel method
was used for population estimate calculation.



Fig. 2 Little Falls Miniboom & Fyke Net Locations 2001
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Ni=M* G
R: where

N; = population estimate at time t

M; = sum of the number marked at timet

C; = sum of thetotal number recaptured, including both marked and
unmarked fish at timet

R; = sum of the total number of recaptured marked fish at timet

Baseline Indexing

Two index samples were collected using electrofishing to provide catch per unit effort
information for monitoring and long term trend analysis (Figure 2). The Esocid/Percid index
was collected between ice-out and 45 F. The centrarchid/panfish index was collected when the
water temperature was between 55-65 F. Since the amount of fishable shoreline was less than
four miles, the entire shoreline was electrofished. Two representative stations were selected:
Station 1 (1.0 mile) and Station 2 (2.0 mile). Within each station a 0.5 mile substation
(substations 1A & 2B) were identified and electrofished. All gamefish were measured and
recorded at stations1 & 2. An attempt was made to collect and record all fish present in each of
the two fish assemblage substations. Dipnet mesh size was reduced from %zin to v/4 in. delta
mesh in each substation (baseline sampling protocol, spring 2000 guidelines).

Forage Netting

Four mini fyke nets were set (Figure 3) on September 12 and lifted on September 13, 2000. Ten,
30-meter wadeabl e el ectrofishing stations (Figur e 3) were sampled on September 12 to
determine forage base and centrarchid reproduction. All fish captured were categorized as age
zero or age 1+, counted, and identified to species. A subsample was measured.

Age, Growth, and Mortality

Scale samples were collected from select species during the spring sampling period for age
determination (Table 1). To help with age determination, spines or fin rays were collected from
most northern pike and large bass. Collection began with fyke netting and continued through
electrofishing as needed. Impressions were made of the larger scales by pressing them into one-
millimeter thick acetate strips. Small scales or scale impressions were magnified and observed
by use of amicrofiche reader. Only scales showing no evidence of “plus’ growth were used in
age and growth calculations. Dorsal spines and pectoral fin rays were mounted through plastic
sheeting, cross-sectioned, and viewed through the microfiche reader. Spines were used to age
older bass and validate corresponding scale samples. Pectoral fin rays were used to age the
majority of northern pike and validate corresponding scale samples. Mean lengths at age and
weight-at-length for each species were calculated and compared to state averages. Annual
mortality rates (A) were estimated from catch curves for common game and panfish species.
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Fig. 3 Little Falls Lake Electrofishing & Mini Fyke Locations 2001
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Quiality of Fishery

Proportional Stock Density (PSD) and Relative Stock Density (RSD) indices were chosen to
indicate the quality of the fishery (Anderson and Gutreuter 1983). PSD is defined asthe
proportion of quality size fish in a stock:

PSD = Number >= minimum quality length * 100
Number >= minimum stock length.

RSD is defined as the proportion of fish of any designated size group in a stock:

RSDingicaed sze = Number of quality size fish >= indicated size* 100
Number >= minimum stock length.

Quality, stock, and preferred sizes for specific fish are listed in Anderson and Gutreuter
(1983). For any given species of fish, its stock sizeis 20-26%, quality size 36-41% and preferred
size 45-55% of the angling world record (Kohler and Hubert, 1999). For relative stock density
(RSD), preferred size was used for al fish.

RESULTS:

A total of 24 species and 5,146 individual fish were captured during the survey (Table 2).
Discussion of electrofishing Catch per Unit Effort (CPE) for northern pike, smallmouth bass, and
largemouth bass are based on population estimate catch rates. Electrofishing CPEs for panfish
are based on fish assemblage catch rates and index station results.

Walleye

No walleye were captured or observed during this survey or any of the surveys of recent record,
however walleye have been sampled during previous surveys below the Little Falls Flowage dam
in the Willow River. Upstream portions of the Willow River and the Mounds Pond were stocked
with walleye during 1992 and a fishery developed in Mounds Pond. Downstream passage from
the Willow River and removal of Mounds Pond in 1997 must have resulted in some walleye
moving into Little Falls Flowage. Today, walleye populationsin Little Falls Flowage are
considered to be extremely low or nonexistent.

Northern Pike

Little Falls Flowage contains an abundant, self-sustaining northern pike population and were the
third most abundant gamefish sampled (n = 318). Spring fyke net CPE was 4.2 per net lift and
electrofishing CPE was 15.8 per mile (Table 2). Similar pike catch rates were found during July,
1983 when electrofishing surveysyielded 11.2 pike per hour. An August 1961 fyke net survey
did not show northern pike to be present. Some stocking was documented in 1976 and northern
pike were found in upstream flowages.
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Table 2: Little Falls Lake Catch Per Unit Effort (CPE) - 2000

03/21 - 03/25 3/27,30 4/3,13,27 3/27 04/27 09/13
Lake Lake Esocid & Percid Centrarchid & Forage
Fyke Electrofishing Index *** Panfish Index **** TOTAL OVERALL
Netting Population Estimate Baseline Monitoring Baseline Monitoring Stream Shocker Mini Fyke Nets NUMBER SIZE

SPECIES TOTAL NO/LIFT TOTAL NO/M|** TOTAL NO/M|** TOTAL NO/M|** TOTAL NO/M*** TOTAL NO/LIFET ISAMPLE RANGE
NO. PIKE, MALE 52 1.30 30 3.33 11 3.67 - - - - 82 11.5-28.0
NO. PIKE, FEMALE 109 2.73 95 10.50 30 10.00 - - - - 204 14.5-36.0
NO. PIKE, UNKNOWN 6 0.15 17 1.89 7 2.33 9 9 - - 32 11.5-26.0
NO. PIKE, ALL 167 4.18 142 15.78 48 16.00 9 9 - - 318 11.5-36.0
SMALLMOUTH BASS 2 0.05 325 21.66 4 4.00 122 40.6 101 541.82 327 2.5-19.0"
LARGEMOUTH BASS 6 0.15 756 50.40 45 45.00 156 52 31 166.30 762 2.5-20.0"
ROCK BASS 4 0.10 - - - - 5 0.07 - - 9 4.2-9.5"
YELLOW PERCH, MALE 183 4.58 - - 76 25.30 - - - - 259 2.5-10.5"
YELLOW PERCH, FEMALE 78 1.95 - - 12 4.00 - - - - 90 6.5-10.5"
YELLOW PERCH, UNKNOWN 47 1.18 - - 33 11.00 230 76.67 143 767.13 6 1.50 459 2.0-10.5"
YELLOW PERCH, ALL 308 7.70 - - 121 40.33 230 76.67 143 767.13 6 1.50 808 2.0-10.5"
BLACK CRAPPIE 132 3.33 - - - - 158 52.67 7 37.55 7 1.75 304 2.1-14.2"
BLUEGILL 94 2.35 - - 14 4.67 67 22.33 161 863.69 59 14.75 395 0.9-9.5"
PUMPKINSEED = - - - - - - - 3 16.09 2 0.50 5 1.5-4.7"
BROWN TROUT - - 2 0.33 - - - - 2 7.0-15.4"
RAINBOW TROUT 1 0.03 - - - - - 1 19.0"
BLACK BULLHEAD 3 0.08 - - - - 1 1 1 5.36 5 6.8-11.5"
YELLOW BULLHEAD 1 0.03 - - - - 1 1 10 53.64 12 6.3-9.9"
COMMON CARP 8 0.20 - - - - 5 5 5 26.82 18 20.5-30.7
WHITE SUCKER 352 8.80 1510 125.83 55 55.00 194 194 14 75.100 2070 3.0-20.0"
GOLDEN SHINER 6 0.15 - - 2 2.00 2 2 10 -
CREEK CHUB 1 0.03 B B - - B N 1 _
EMERALD SHINER - - - - 1 1.00 - - 1 -
BLUNTNOSE MINNOW - - - - 10 10.00 10 10 9 48.28 4 1.00 33 -
COMMON SHINER = = - - - - 2 2 2 0.50 4 -
LOGPERCH = - - - - - 66 354.06 66 -
IOWA DARTER 7 37.55 7 -
JOHNNY DARTER = = - - - - - - 4 21.45 4 -
CENTRAL MUDMINNOW 14 75.10 14 -
BROOK STICKELBACK 7 37.55 7 -

*NO/HR is number of fish caught per hour of electrofishing with one boat.
*NO/MILE is number of fish per mile per 1 boat.

***Esocid and Percid sampling based on 3 miles, 2 one half mile runs for all species
***x*Centrachid and Panfish sampling based on 3 miles, 2 one half mile runs for all species

Fyke Nets are based on 8 nets fished for 24 hours per day for 5 net days for a total of 40 net lifts

Lake electrofishing is based on the following : Northern Pike shocked for 3 nights--9 miles; White Sucker shocked for 4 nights--12 miles;

Largemouth and Smallmouth Bass shocked for 5 nights--15 milesFlowage
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Spring 2000 fyke net and electrofishing length distributions are presented in Figures4 & 5. Fish
collected ranged in size from 11.5 to 36.0 inches with the mgjority in the 19-24 inch range. Agel
pike (< 12 inches) normally are not sampled effectively using standard sampling gear, however
reproduction during 1998 appears weak and may have been related to the remova of Mounds
Dam.

Figure 4: Little Falls Lake Northern Pike Length Distribution, Spring Fyke Netting, 2000.
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Figure 5: Little Falls Lake Northern Pike Length Distribution, Sping Electrofishing, 2000.

14
o HEMales OFemales
12 A =
- _ OuUnknowns
10

Number Counted

: T 13|_|14 iﬂiﬂﬂﬂﬂuﬂﬂ! 21 ] 2|_7| DHD 30|_|31 Sl

10 11 21 22 23 24 25 26 32 33 34

Length (inches)
N=142

15



Little Falls Flowage population estimates (PE) of northern pike 12 inches and greater are listed in
Table 3. Inwestern Wisconsin lakes, densities of > 6 adults/acre are considered abundant and <
2 adultg/acre low (King, 1996). Despite having limited spawning habitat, Little Falls Flowage
has an abundant population (7.8/acre greater than 12 inches). In comparison with other watersin
the area, Little Falls Flowage has the highest northern pike population documented (Table 4).

Table 3: Population estimates for northern pike, smallmouth bass, largemouth bass and white sucker in
Little Falls Lake, 2000.

NORTHERN PIKE

POPULATION LOWER UPPER LOWER % UPPER % NUMBER
SIZE ESTIMATE 95% ClI 95% ClI FROM PE FROM PE PER ACRE
>=12 INCHES 1335 979 2099 -30.4 43.7 7.8
ADULT MALE 329 194 1072 -49.4 98 1.9
ADULT FEMALE 834 580 1485 -35.3 54.6 4.8
SMALLMOUTH BASS
POPULATION LOWER UPPER LOWER % UPPER % NUMBER
SIZE ESTIMATE 95% ClI 95% ClI FROM PE FROM PE PER ACRE
>= 8 INCHES 645 495 925 -26.0 35.2 3.8
>= 12 INCHES 321 233 516 -31.3 45.6 1.9
>= 14 INCHES 115 76 232 -39.4 65.2 0.7
LARGEMOUTH BASS
POPULATION LOWER UPPER LOWER % UPPER % NUMBER
SIZE ESTIMATE 95% CL 95% CL FROM PE FROM PE PER ACRE
>= 8 INCHES 1042 906 1226 -13.9 16.2 6.1
>= 12 INCHES 606 502 764 -18.6 22.9 35
>= 14 INCHES 340 268 463 -23.4 30.5 2
WHITE SUCKER
POPULATION LOWER UPPER LOWER % UPPER % NUMBER
SIZE ESTIMATE 95% ClI 95% ClI FROM PE FROM PE PER ACRE
>= 12 INCHES 9409 6764 15454 -19.1 23.6 54.7

Most small flowagesin the area lack pike habitat and usually have zero or very low population
densities. The possibility exists that Little Falls Flowage northern pike densities are somewhat
higher than expected due to recent upstream events. Mounds Pond dam was removed in 1997
and the New Richmond Mill Pond was refilled and stocked with 1,180 five inch northern pike
fingerlings. Downstream movement of these fish to Little Falls Flowage was inevitable.
Whether or not downstream movements have temporarily increased popul ation values, past
records indicate northern pike were common in 1983.
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Table 4: Northern Pike population estimates from the Little Falls Lake and other flowages.

Year(s) PE's Pike/Acre

Water Body County Acres  Surveyed > 12" Total Fish
Little Falls Flowage St. Croix 172 2000 7.8 7.8*
Flowages
Lake Menomin Dunn 1,405 1999 4.2 4.2*
Tainter Lake System Dunn/Barron 3,241 1998 0.8 0.8*
Tainter Lake Dunn 1,752 1998 0.7 0.7*
Hay River (station) Dunn 59 1998 1.8 1.8*
Red Cedar (Lower station) Dunn 145 1998 1.4 1.4*
Red Cedar (Upper station) Dunn/Barron 1,286 1998 1.1 1.1*
Old Abe Flowage Chippewa 1,132 1987-88 0.3 1.4
Chippewa Falls Flowage Chippewa 282 1989-90 1.6
Lakes
Bass Lake St. Croix 416 1997 0.9
Squaw Lake St. Croix 129 1996 3.6

*Total reported as fish over 12" only.

Growth rates (Table 5) show that Little Falls Flowage male and female pike grow much faster
than the statewide average. The combined northern pike growth rate is significantly higher than
the statewide average (Figure 6). The length weight relationship is shown in Figure 7.

Table 5: Northern Pike growth rates, Little Falls Lake vs. the statewide average, 2000.

Little Falls Lake Statewide Average
Combined
Mean Mean

Age N Length SD Age Length SD
1 9 13.1 1.25 1 10.0 2.30
2 73 19.1 2.49 2 14.2 2.63
3 77 22.2 2.56 3 18.4 12.00
4 30 26.0 2.40 4 20.4 2.88
5 13 26.7 3.07 5 22.8 3.02
6 7 29.3 3.18 6 25.0 3.17
7 0 0.0 0.00 7 27.8 3.66
8 2 35.6 0.78 8 29.9 6.33
9 31.9 8.26

10 35.20 4.7
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Table 5 continued: Northern Pike growth rates, Little Falls Lake vs. the statewide average, 2000.
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Figure 6: Northern pike growth rates, Little Falls Lake vs. the statewide average, 2000
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Figure 7: Little Falls Lake Northern Pike Weight at Length, 2000.
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Northern pike in Little Falls Flowage have a PSD value of 72% and a RSDg of 5%. By
comparison, Little Falls northern pike have the highest PSD of area flowages (T able 6).

High PSD values are normally an indication of depleted or nonexistent stock size fish from lack
of natural reproduction. The population structure tends to be dominated by medium to large fish.
The Agell year class currently is weak and may be responsible for higher than normal PSD
values. PSD is also known to vary in northern climates where reproductive successis variable.

Table 6. Northern pike PSD and RSDg values from the Little Falls |ake survey, and
several other flowages.

Water Body PSD RSD,g
Little Falls (el ectrofishing) 72 5
Lake Menomin (el ectrofishing) 28 2
Tainter Lake (electrofishing) 49 9
Hay River 63 30
Lower Red Cedar River 27 8
Upper Red Cedar River 49 7
Lake Wissota (1996) 55 52
Old Abe Lake (1987-88) 23 18
Chippewa Falls Flowage (1989-90) 63 41
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Estimated northern pike annual mortality (A) rates from Little Falls Flowage and other
comparable state waters are listed in Table 7. Little Falls Flowage has mortality rates that are
dightly above average for area flowages and lakes, but lower than Lake Menomin. The exact
reason for above average mortality ratesis unknown at this time, however poor condition or
growth is not afactor. Motorized boat and vehicular traffic restrictions limit angler access and
northern pike fishing pressure. It isunlikely that angler harvest results in higher than desired
annual mortality rates, however entrainment through Little Falls dam remains as a primary
possibility.

Table 7: Summary of estimated northern pike annual mortality rates (A) for Little Falls Flowage, other flowages and
natural lakes throughout the state.

Water Body County Acres Year Age Range (A) R? Reference
Little Falls Flowage - St Croix 172 2000 3-6 65% 0.99 Present study
(electrofishing)
Flowages
Lake Menomin - Dunn 1,405 1999 3-6 67% 0.99 Engel (2001)
(netting) 3-7 68% 0.99 "
3-9 62% 0.97
4-7 68% 0.99
4-9 60% 0.95
Tainter Lake system Dunn/Barron 3,241 1998 4-7 56% 0.98 Engel (2000)
3-7 49% 0.94 "
Lake Wissota Chippewa 6,300 1989 3-9 43% 0.89 Kurz (1992)
4-9 49% 0.95 "
Minong Flowage Washburn 1,564 1988 4-8 56% - Johannes (1989)*
Old Abe Flowage Chippewa 1,132 1987 3-9 56% 0.84 Kurz (1992)
4-9 62% 0.88 "
Chippewa Falls Flowage  Chippewa 282 1989 3-9 43% 0.89
4-9 50% 0.97
Natural Lakes
Bass Lake St. Croix 416 1997 3-5 80 0.97 Engel, 1997
Wausau Marathon 1,918 1984 4-8 56% - Hauber (1989)*
Spooner Washburn 1,092 1984 4+ 92% - Johannes (1985)*
Mason Adams 855 1985 4-9 49% - Ironside (1985)*

* Data found in Wisconsin Department Of Natural Resources Fish Management Reference Book. 1991.
Wisconsin Department of Natural Resources, Madison.

Based on historic data and information from this survey Little Falls Flowage currently has agood
population of quality sized northern pike despite having limited northern pike habitat. The
presence of abundant small perch provides an excellent forage base for small pike while
abundant white sucker populations provide plenty of forage for large fish. Population levels
appear to be somewhat higher than expected. Downstream movement during the removal of
Mounds Dam and stock migration for the New Richmond Flowage are the most probable causes.
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Smallmouth Bass

Smallmouth bass are self-sustaining and were the second most abundant gamefish collected in
Little Falls Flowage (n = 327). Spring electrofishing CPE was 21.7 per mile (Table 2). The
electrofishing length distribution shows that all sizes are represented, recruitment varies and
lengths range from 2.5 t019.0 inches (Figure 8). Summer fish community sampling yielded an
electrofishing young-of-year CPE of 500 per mile. Reproduction is considered to be abundant
during 2000. Age | smallmouth bass (2 -5 inches) usually are under represented in electrofishing
length distributions, however reproduction during 1998 (6-9 inches) appears weak and may be
related to removal of Mounds Pond dam or spring flooding during the spawning period. Today
smallmouth bass densities are much greater than in 1983. Electrofishing data from 1983 show
smallmouth bass to be scarce (CPE 0.4/hr.). Upstream introductions and angler transfers from
downstream waters has allowed smallmouth bass populations to develop in the flowage.

Figure 8: Little Falls Lake smallmouth bass length distribution, spring electrofishing, 2000
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Smallmouth bass PE’'s are listed in Table 3. Population estimates for smallmouth bass from
across Wisconsin are scarce and not well understood. Little Falls Flowage has an average
number (0.7/ acre) of legal fish greater than 14.0 inches and sub-legal bass greater than 8 inches
(3.8/acre) when compared to other area flowages and northern Wisconsin lakes (Table 8).

Growth rates are similar to the statewide average (Table 9 & Figure 9). The length weight
relationship is shown in Figure 10.

The PSD value is 81% which is an indication of depleted or nonexistent stock size resulting from
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the lack of natural reproduction. This high PSD value reflects the abundance of larger fish in the
population and the presence of several weak year classesin 1998 and 1999 (Ander son, 1980).
An RSDy4 value of 24% isindicative of the good numbers of legal fish in the population. The
addition of adult fish from the Mounds Pond removal may also have had an effect on the high
PSD value.

Table 8: Smallmouth Bass population estimates from the Little Falls Flowage and other waterbodies in the state.

Year(s) PE's SMB/Acre

Water Body County Acres  Surveyed > 14" Total
Little Falls St. Croix 172 2000 0.7 3.8*
Flowages

Lake Menomin Dunn 1,405 1999 0.4 4.5*

Tainter Lake System Dunn/Barron 3,241 1998 0.8 2.6*
Tainter Lake Dunn 1,752 1998 0.5 2.6*
Hay River (station) Dunn 59 1998 - -
Red Cedar (Lower station) Dunn 145 1998 1.6 4.2*
Red Cedar (Upper station) Dunn/Barron 1,286 1998 1.8 5.0*

Chippewa Falls Flowage Chippewa 282 1989-90 0.64 10.20

Old Abe Flowage Chippewa 1,132 1987-88 0.17 2.90

Large Lakes

Kentuck Vilas 957 1998 0.26 1.67*
Butternut Forest 1,292 1997 0.77 3.80
Little St. German Vilas 980 1997 0.07 0.28
Bear Barron 1,358 1996 - 0.59
Big Musky Vilas 930 1996 0.01 0.10
Plum Vilas 1,108 1995 0.16 0.19
Long Chippewa 1,052 1995 - 1.00

Small Lakes

North Nokomis Oneida 476 1998 0.07 0.75*
Franklin Forest 892 1997 0.72 1.35
Clear Oneida 846 1996 0.15 5.60
Bear Skin Oneida 400 1996 0.72 2.40
Long Iron 396 1996 - 0.41
Diamond Bayfield 341 1996 - 0.90
Pipe Polk 345 1995 - 5.23

* Total reported as fish over 7.9" only
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Table 9: Smallmouth Bass & Largemouth Bass growth rates, Little Falls Flowage vs. the statewide averages, 2000.

Little Falls Statewide Average
Smallmouth Bass
Mean Mean
Age N Length SD Age Length SD
1 14 4.1 0.50 1 3.7 0.78
2 3 8.0 0.51 2 6.6 1.03
3 26 9.5 0.68 3 9.4 1.55
4 61 11.8 0.92 4 11.4 1.75
5 34 14.7 0.98 5 13.8 1.71
6 19 15.3 1.18 6 15.1 1.59
7 6 16.6 1.42 7 17.0 1.25
8 6 17.5 1.16 8 18.2 1.25
9 3 18.3 0.40 9 18.6 1.36
10 19.3 0.99
Largemouth Bass
Mean Mean
Age N Length SD Age Length SD
1 15 4.3 0.86 1 3.8 0.95
2 35 8.6 0.59 2 6.5 1.32
3 54 10.9 0.83 3 9.0 1.71
4 45 13.2 0.66 4 11.4 1.74
5 22 15.0 0.51 5 13.3 1.95
6 16 16.0 0.61 6 15.1 1.70
7 7 16.9 0.42 7 16.3 2.18
8 10 17.3 0.28 8 17.6 1.56
9 22 18.0 0.49 9 18.5 1.45
10 14 18.7 0.60 10 19.1 1.06
11 5 19.6 0.15
12 2 19.4 0.2828
Figure 10: Little Falls Lake Smallmouth Bass Weight at Length, 2000.
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Table 10. Smallmouth bass PSD and RSD1,4 values from the Little Falls lake survey, and
several other flowages

Water Body PSD RSD14
Little Falls 81 24
Lake Menomin (electrofishing) 70 33
Tainter Lake (electrofishing) 73 20
Hay River 100 15
Lower Red Cedar River 96 32
Upper Red Cedar River 97 41
Old Abe Lake (1987-88) 44 8
Chippewa Falls Flowage (1989-90) 19 6

The estimated annua mortality rate (A) for Little Falls Flowage smallmouth bass and
comparable watersislisted in Table 11. Little Falls Flowage has mortality rates that are within
the range of other waterslisted. Given thereislight fishing pressure on Little Falls Flowage one
would anticipate mortality rates would be lower. Loss of adults by entrainment through Little
Falls dam remains a possibility but is more difficult to prove. The Willow River downstream of
Little Falls flowage has a viable self-sustaining smallmouth bass popul ation.

Based on this survey and historic data, smallmouth bass habitat within Little Falls Flowage
appears suitable to support a self sustaining, moderately abundant bass population with an
excellent size distribution. Downstream movement from removal of the Mounds Pond dam may
have influenced adult densities at the moment, however strong evidence exists that smallmouth
bass are well established in the flowage.

Table 11: Summary of estimated smallmouth bass annual mortality rates (A) for Little Falls Flowage, other
flowages and natural lakes in the area.

Water Body County Acres Year Age Range (A) R? Reference
Little Falls Lake - St Croix 172 2000 4-9 53% 0.94 Present study
(electrofishing) 4-8 58% 0.96 "
Flowages
Lake Menomin - Dunn 1,405 1999 3-8 39% 0.87 Engel (2001)
4-8 43% 0.87 "
4-10 53% 0.79
Tainter Lake system Dunn/Barron 3,241 1998 4-7 46% 0.69 Engel (2000)
4-9 56% 0.82 "
4-10 64% 0.87
6-9 66% 0.89

6-10 74% 0.93

Old Abe Flowage Chippewa 1,132 1987 3-7 64% 0.92 Kurz (1992)
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3-8 68% 0.95

4-8 74% 0.999
Chippewa Falls Flowage  Chippewa 282 1989 3-7 58% 0.97
Natural Lakes
Shell Lake Washburn 2,580 1977 4-7 48% - Johannes (1978)*

* Data found in Wisconsin Department Of Natural Resources Fish Management Reference Book. 1991.
Wisconsin Department of Natural Resources, Madison.

Largemouth Bass

Largemouth bass were the most abundant gamefish collected during this survey (n=762) (Table
2). Population densities are common to abundant and are self-sustaining. Largemouth bass have
been present in Little Falls Flowage for many years. Records from 1961 show largemouth bass
to be present. During 1983, largemouth bass were considered to be common, electrofishing catch
rates were 35 bass per hour. Spring 2000 electrofishing CPE was 50.4 per mile (Table 2).

The spring 2000 electrofishing length distribution shows largemouth bass ranged in size from 2.5
to 20.0 inches (Figure 11). The most common size range was from 10 to 12 inches. Fish less
than 8 inches were scarce. While age | bass (2 -5 inches) usually are not sampled effectively
with electrofishing gear, age Il (6- 9 inches) usually are. Thelack of age Il bassis most likely the
result of poor recruitment and the formation of aweak year class during 1998. Removal of
Mounds Pond Dam during the fall of 1997 may have resulted in year class failure, however year
classfailure is common in small reservoirsin the area primarily due to untimely flood events
and/or turbidity events during spawning periods (Engel and Paukert, 1996). In each case nest
successisimpaired and/or young are lost to entrainment through dams. Reproduction during the
summer of 2000 appeared good, with a young-of-year CPE of 161 per mile. Wadeable stream
monitoring in the Willow River, downstream of the lake, during 2001 recorded large numbers of
young of year largemouth bass, which supports the possibility of entrainment through the dam.
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Popul ation estimates for largemouth bass are listed in Table 3. Little Fall Flowage largemouth
bass PE (6.1/acre) for fish larger than 8 inches is low when compared with local area flowages,
however the number of legal fish greater than 14 inchesis very comparable at 2.0/acre (T able
12). When Little Falls Flowage bass popul ation estimates are compared to other waters
throughout the state, densities tend to be moderate in nature. Bass population information on
waters that contain both largemouth and smallmouth bass are rare. If one considers combined
populations of bass or compares population levelsto inland lakes, Little Falls Flowage has a high
quality bass population.

Largemouth growth rates are shown in Table 9 & Figure 12. Generadly, largemouth bassin
Little Falls Flowage are growing faster than the statewide average through age V1I1 at which
growth rates become average. The length weight relationship is shown in Figure 13.

Table 12: Largemouth Bass population estimates from the Little Falls Flowage survey, other flowages and lakes
statewide.

Year(s) PE's LMB/Acre
Water Body County Acres  Surveyed > 14" >8"

Little Falls St. Croix 172 2000 2.0 6.1
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Flowages

Murphy Flowage Polk 180 1959-70 - 7.2
Lake Menomin Dunn 1,405 1999 0.6 1.6
Glen St. Croix 84 1995 2.6 63.7
Nugget Pierce 116 1995 3.2 15.3
Spring Valley St. Croix 126 1995 2.7 19.1
Lakes
Green Sawyer 12 1976 0.7 104
Anderson Barron 14 1976 0.6 4.9
Little Kekegama Washburn 30 1978 0.8 9.5
Pickerel Polk 36 1979 1.2 4.3
Little Rock Vilas 36 1976 - 4.4
Rockland Racine 40 1980-85 - 10.2
Deep Washburn 43 1978 0.7 3.7
Pear Washburn 49 1979 - 3.9
Greenquist Polk 58 1980 1.6 5.4
Beartrack Washburn 65 1978 1.4 15.1
Herby Polk 69 1977 3.5 9.4
Round Waushara 71 1985 - 27.8
Round Waushara 71 1984 - 14.3
Scott Barron 81 1980 - 1.7*
Squaw St.Croix 129 1996 9.8 16.5
Squaw St.Croix 129 1985 11.3 19.9*
Half Moon Eau Claire 132 1999 7.0 36.6
Elwood Florence 132 1979 - 6.2
Loveless Polk 141 1986 - 4.3
Loveless Polk 141 1979 0.8 3.7
Bass (Patterson) Washburn 188 1979 0.2 0.2*
Bass St. Croix 417 1997 0.6 12.4
Bass St. Croix 417 1986 1.7 9.4*
Long Fond du Lac 457 1986 - 16.2*
Nancy Washburn 772 1985 - 4.2

* Total reported as fish over 9.9" only
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The lake had a largemouth bass el ectrofishing PSD of 55% and an RSD5 of 24%. This indicates
that the largemouth bass popul ation has a balanced size distribution with quality fishing
opportunities for preferred size bass (15 inches and greater).

(Anderson, 1980).

Table 13 Largemouth bass PSD and RSD;5 values from the Little Falls Flowage survey,
and several other flowages

Water Body PSD R3Ds
Little Falls (electrofishing) 2000 55 24
Little Falls 1983 44 9
Flowages

Lake Menomin (el ectrofishing) 1999 61 25
Nugget Lake (electrofishing) 1995 87 *
Spring Valey R. (L. George) (electrofishing) 1995 50 *
Glen Lake (electrofishing) 1995 22 *
Natural lakes

Half Moon (electrofishing) 1999 46 8
Bass Lake (electrofishing) 1997 16 3
Squaw L ake (electrofishing) 1996 74 23
RSD calculated as RSD14

The estimated annual mortality rate (A) for Little Falls Flowage largemouth bass and comparable
watersislisted in Table 14. Annual mortality rates appear normal, however entrainment of
largemouth bass is significant. During the summer of 2001 numerous young-of year largemouth
bass were sampled in the Willow River a short distance downstream from Little Falls Dam.
Habitat in the Willow River is not suitable for largemouth bass and largemouth normally would
not be found there. On occasion afew adult largemouth bass have also been found in the Willow
River. Similar entrainment of adult largemouth bass occurs at Spring Valley Reservoir. Whether
or not the loss of some young-of-year largemouth bass from Little Falls Flowage is a maor
concern is unknown and may depend on the extent of natural reproduction and percent of young
lost each year. The data shows Little Falls Flowage to have lower overall largemouth bass
population levels than other small, local reservoirs, but a high quality population when compared
to statewide waters. Competition by smallmouth bass populations may also limit largemouth
abundance in Little Falls Flowage, so the impacts of entrainment are not well understood.

Based on this survey and past records, Little Falls Flowage has excellent shoreline habitat to
support an abundant, high-quality largemouth bass population. Periodically, annual variation in
recruitment caused by poor weather, floods, turbidity or entrainment may alter year class strength
and recruitment to adult sizesin local flowages throughout the area.
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Table 14: Summary of estimated largemouth bass annual mortality rates (A) for Little Falls Lake, other flowages
and natural lakes throughout the state.

Water Body County Acres Year Age Range (A) R Reference
Little Falls Lake - St Croix 172 2000 3-7 53% 0.97 Present study
Flowages
Apple River Flowage Polk 640 1981 6-11 48% Cornelius (1983)*
Glen Lake St. Croix 84 1995 5-8 75% 0.99 Engel (1996)
Lake Menomin - Dunn 1,405 1999 3-10 53% 0.91 Engel (2001)
L. George (Spring Valley)  St. Croix 126 1995 5-10 57% 0.80 Engel (1996)
Nugget Lake Pierce 116 1995 5-8 82% 0.98 Engel (1996)
Tainter Lake Dunn 1,752 1998 4-6 67% 1.00 Engel (2000)
Natural Lakes
Balsam (east bay) Polk 2,054 1985 4-7 69% Cornelius (1986)*
Bass Lake St. Croix 416 1997 4-14 43% 0.95 Engel (1997)
Big Polk 244 1985 4-7 62% Cornelius (1985)*
Browns Lake Racine 396 1989 3-9 40% Lundquist (1990)
Blake Polk 302 1987 4-7 70% Cornelius (1988)*
Deer Lake Polk 807 1987 4-7 61% Cornelius (1988)
Irogami Lake Waushara 289 1994 4-7 24% Hatleli (1996)
Pretty Lake Waukesa 64 1988 4-8 59% Lundquist (1990)
Rice Barron 938 1986 3-7 50% Cornelius (1987)*
Sand Barron 322 1986 3-7 51% Moody (1987)*
Squaw Lake St. Croix 129 1996 5-8 59% 0.94  Engel (1997)
Thirty Lake Barron 73 1986 3-8 42% Cornelius (1988)*
Vermillion Barron 208 1986 3-8 42% Cornelius (1987)*

* Data found in Wisconsin Department Of Natural Resources Fish Management Reference Book. 1991.
Wisconsin Department of Natural Resources, Madison.

Ydlow Perch

Y ellow perch were the most abundant panfish sampled during the survey (n= 808) and are an
important component of the pan-fishery and forage base (Table 2). Past records indicate little
has changed since 1983 when yellow perch were considered abundant.

Fish collected using fyke nets ranged from 3 to 10.5 inches (Figure 14) with a CPE of 7.70 fish
per net lift. Small perch (3-5 inches) are abundant in Little Falls Flowage and due to gear bias
are under represented in the length distribution. Angler accounts indicate large perch (10.5
inches and greater) are present in low numbers, but lack representation in the length distribution.
Northern pike are known to prey heavily on yellow perch and high predator densities are known
to limit perch recruitment to larger sizes.

Y ellow perch growth rates parallel the statewide average until age IV when their growth rates
surpass statewide averages 