INTRODUCTION - A lake survey was conducted at Lake Charles on July 20, 2006 at the
request of Mr. Mark Nelson. Findings from the survey and lake management recommendations
are included below.

LAKE MORPHOLOGY - Lake Charles is a man-made impoundment built in a suburban
subdivision. It has more than sufficient depth (maximum depth = 20.3 ft.) to support healthy
sport fish populations during summer and winter temperature extremes. The IDNR recommends
depths of 10 ft. or greater over 25% of a lake’s surface area in northeastern Illinois to prevent
problems with winter and summer oxygen depletion and periodic fish kills. Despite adequate
depth, a substantial fish kill (~2,000 Ibs of dead fish) was reported at the lake during summer
2005. Factors affecting dissolved oxygen concentration, such as high water temperature, excess
nutrients and algae, drought conditions, a lack of aquatic vegetation, and an overabundant fish
community, probably played a greater role in the fish die-off than lake morphology. Water
levels are maintained by surface runoff from area roads, lawns, and rooftops and inflow from
several culverts. Groundwater springs also may provide subsurface water input. A large drain
structure (36-48 in. grated culvert) appears to have been designed to handle large runoff events.

This 13.4-acre lake is surrounded by large homes and its shoreline generally appeared in good
shape. The shoreline included a variety of substrate types (e.g., sand beaches, large gravel rip-
rap, and clay/sand/gravel mix), physical structure, and vegetation. Natural shoreline vegetation
(e.g., unmowed grasses, shrubs, and willow trees) was present around about 50% of the shoreline
and the northeast shore contained recent plantings of desirable emergent plants that included
spike rush, blue flag iris, pickerel weed, and great bulrush. Physical in-water cover for fish
appeared to be lacking or at least was not readily identified during the survey.

Parameter Value
Surface area (acres) - 13.4
Shoreline length (ft.) 4,306
Water level (ft.) normal
Maximum depth (ft.) 20.3
Average depth (ft.) 6.3

WATER QUALITY - Water quality measurements were made at 10:30 am on a warm and
cloudy day that had intermittent periods of light rain. All measured parameters indicated that
water quality was adequate to support a typical pond sport fish community. The Secchi
measurement of 2.8 fi. indicated sufficient water clarity to support growth of submersed plants
and successful predation by sight feeding predators, such as largemouth bass. Moderate
conductivity (640 umhos/cm) indicated ion concentrations have not been elevated to artificially
high levels by runoff of road salts used during winter ice and snow removal. Dissolved oxygen
concentrations were good throughout much of the water column (>5.0 ppm to a depth of 16 f.).
These high dissolved oxygen readings suggest the lake was well mixed at the time of the survey.
A faulty temperature probe precluded the recording of a temperature/depth profile.
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Water Quality Parameter  Value Water  Dissolved Water  Dissolved

Air temperature (°F) 75.0 depth oxygen depth oxygen

Water temperature (°F) 81.0 (ft) (ppm) (ft.) (ppm)

pH (units) 8.53 0.1 82 10.0 72

Conductivity (umhos/cm) 644 2.0 8.0 12.0 7.0

Secchi depth (ft.) 2.8 4.0 8.0 14.0 5.4

Alkalinity (ppm) 137 6.0 8.0 16.0 54
8.0 8.0

AQUATIC VEGETATION - No submersed or floating aquatic plants were observed during
the survey. The IDNR recommends that 20% of a pond’s surface area contain aquatic plants for
optimum growth and production of sport fish populations. Submersed and floating aquatic
plants are beneficial to ponds and lakes because they add oxygen to the water, help to stabilize
the substrate, provide for a clear water environment (as apposed to an algae dominated system),
and act as cover for young fish, structure for invertebrates (an important fish food source), and
breeding habitat for frogs and other wildlife. Most of the shoreline contained small amounts of
filamentous algae despite reported frequent summer applications of copper sulfate algaecide.
Difficulty in managing filamentous algae may be indicative of high nutrient input to the lake.

FISH COMMUNITY - A summary of fishery data are presented in tables following the
Recommendations section. These data and analyses were based on 30 min. of daytime boat
electrofishing.

The survey showed a fish community dominated by sunfish (Zepomis sp.) and largemouth bass,
although we also caught four golden shiners, two black crappies, and one black bullhead (Table
1). Five large grass carp (25+ Ibs.) were observed, but not collected during the shocking run.
Bluegill, green sunfish, and their hybrid made up 87% of the catch and largemouth bass
contributed another 9% to the sample. Largemouth bass and bluegill represent the typical sport
fishery recommended for small lakes where fishing is a desired lake use. Abundance of green
sunfish and was high compared to most small fishing lakes in the area and the bluegill x green
sunfish hybrids may represent survivors from recent hybrid stockings. Other species add
diversity to the fish community and probably will not cause any management problems due to
their low relative abundance.

The catch rate for largemouth bass was substantially lower than the 60 bass/hr. that we typically
like to see in area ponds and lakes (Table 2). The catch of only larger bass (>12 in. long)
resulted in a size structure index value above the desired range (PSD = 100% vs. a desirable
range of 40-60%; Tables 2 and 3). The absence of intermediate size groups (6-11 in. long)
probably reflects a complete loss of several bass year classes (2002-2005) during the summer
2005 die-off. The absence of young-of-year bass (<5 in. long) suggests poor recruitment after
the die-off, despite reasonable densities of adult bass in the population. Bass recruitment may
have been influenced by high sunfish abundance and the lack of vegetation or other cover.
Overabundant sunfish populations have been shown to suppress bass recruitment by preying on
eggs and fry in the nest, whereas a lack of cover may subject young bass survivors to high

3




predation losses. On the positive side, average body condition or plumpness was good for most
bass size groups. The largest bass sampled measured 17.1 in. long and weighed 2.64 Ibs.

Bluegills were abundant in the sample (catch rate = 208 fish/hr.) and many of those caught were
intermediate in size (4.5-6.5 in. long; Table 2). Even with high overall abundance, size structure
of the bluegill population was decent. Sixteen percent of the stock-sized bluegills (>3 in. long)
were over 6 in. long. However, none of the sampled bluegills were over 7 in. long. Likewise,
none of the sampled green sunfish or bluegill x green sunfish hybrids exceeded the 7.0 in. mark.
Body condition was good for most size groups of bluegill and all size groups of green sunfish
(Table 3).

The two black crappie sampled were between 7.0 and 8.4 in. long and both individuals were in
good condition. Black crappie are not typically recommended for small lakes and ponds because
they compete with bluegill for food, provide an alternate fish prey resource (via their offspring)
that can reduce the effectiveness of largemouth bass in controlling bluegill population
abundance, and crappie tend to become overpopulated and stunted at sub-harvestable sizes (<9
in. long).

RECOMMENDATIONS
1. Nutrients
e Reduce nutrient input from lawn fertilizers by practicing good fertilizing techniques and
leaving a buffer strip of native vegetation around the perimeter of the lake, where
feasible. Nutrient reduction may be difficult to achieve given the lake’s urban watershed,
but local efforts may help. See the enclosed “Lake Notes” articles for more information.

2. Aeration
e Consider installing and operating a diffuser type aeration system to prevent periodic
summer oxygen depletion and fish die-offs. In addition to preventing oxygen depletion,
a diffuser type aerator will enhance fish habitat by preventing lake stratification and
expanding the portion of the lake that is available to fish during summer (see attached
stratification and aeration articles). :

An aerator also may be run during winter to reduce the likelihood of winter oxygen
depletion and winterkill. Drawbacks of running the aerator during the winter are that
open water may attract geese and introduce a safety hazard, particularly to area children.
An alternative to winter aeration is to shovel snow off of the pond (e.g., making ice rinks
or shoveling in a wagon wheel pattern) allowing light penetration and photosynthesis by
plants and algae. Photosynthesis will add oxygen to the water under the ice. Snow
removal is usually necessary when more than 2 in. of the white stuff covers the ice.
Make sure the ice is thick enough to support a person before attempting to remove the
snow (>4 in. thick to be safe).
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3. Agquatic plants
¢ Use Cutrine Plus instead of‘ copper sulfate when treating algae in the lake. Cutrine Plus is

a chelated copper product that works well on algae, but is less deadly to invertebrates.

In addition, consider reducing the frequency of algae treatments and possibly the dose
used for each treatment. Most lakes in our area require only 1-3 treatments a year to
control nuisance levels of filamentous algae. See the enclosed vegetation guidebook for
proper doses of herbicide.

Continue to introduce desirable emergent plants in shallow, shoreline areas of parts of the
lake to increase habitat for fish and other wildlife. Desirable species include: pickerel
weed (Pontedaria cordata), arrowheads (Sagittaria spp.), spike rushes (Eleocharis spp.),
great bulrush (Scirpus validus), and common bur reed (Sparganium eurycarpum). Avoid
introducing other bulrushes (Scirpus spp.), cattails (7ypha spp.), and purple loosestrife
(Lythrum salicaria). A list of potential sources for these plants is enclosed.

Try to establish submersed aquatic vegetation in portions of the lake, where feasible, or
modify control efforts so that about 20% of the lake’s surface area contains vegetation.
Remember that IDNR recommends at least 20% coverage for healthy sport fish
populations. Eel grass (Vallisneria americana), water star grass (Heteranthera dubia),
and Illinois pondweed (Potemogeton Illinoensis) are probably the best species to
introduce because they do not typically reach nuisance levels of abundance and they
provide excellent habitat for fish and invertebrates. Avoid all other pondweeds
(Potomogeton spp.), watermilfoil (Myriophyllum spp.), bladderworts (Utricularia spp.),
coontail (Ceratophyllum spp.), elodea (Elodea spp.), stoneworts (Chara spp.), water
buttercups (Ranunculus spp.), naiads (Ngjas spp.), and most floating-leaved plants.

Do not stock additional grass carp until submersed vegetation becomes established in the
lake. Several grass carp survived the 2005 die-off and they appear to be controlling
vegetation, as no submersed or floating plants were observed during the survey. Re-
stocking grass carp every 3 to 5 years with half of the initial number stocked should
provide acceptable vegetation control (i.e., 35 grass carp in Lake Charles).

4. Fish Community

Allow residents and guests to harvest some bass and bluegill from the lake. Harvest can
be beneficial to a lake managed for sport fishing because as fish are removed from the
population remaining fish often experience increased growth and body condition.
Encourage anglers to limit harvest of bass over 15 in. long to 1 fish per person per day
and bluegill over 7 in. long to 15 fish per person per day. Limiting harvest in this way
will help to keep larger fish in the lake and spread out the resource among more anglers.
Smaller bass and bluegill can also be harvested, but remember the statewide limit for bass
is 6 fish per person per day. When harvesting bass and bluegill from the lake to eat, try
to remove about 4 Ibs. of bluegill for every 1 Ib. of bass harvested. This should help to
enhance predator/prey balance and maintain a healthy sport fish community. Don’t
forget to inform visiting anglers of these regulations! '




e Purchase and stock 500 small largemouth bass fingerlings (2-3 in. long) and 250
advanced fingerlings (5-8 in. long) to supplement the portion of the population lost in the
die-off. The larger advanced fingerlings can be stocked annually or every other year

during spring or fall until natural reproduction improves and good numbers of young bass
are seen or caught. Fish may be purchased from the Kane-Dupage Soil and Water

Conservation District (630-584-7961 ext. 3) or a private fish dealer (list enclosed).

¢ Do not stock any additional sunfish hybrids. Hybnd sunfish were developed for small
ponds that can be drained or killed off periodically to correct for poor sunfish size
structure. Poor size structure develops after several generations of back-crossing between
hybrids, hybrids and pure bluegill, or hybrids and pure green sunfish.

¢ You might consider purchasing and stocking channel catfish fingerlings to diversify the
fishery and increase predation on small bluegill. Catfish grow to a large size (over 10
Ibs.), are good to eat, and generally “turn on” during the hot summer months when
/?E fishing for other species tends to be slow. If you choose to stock catfish, purchase 350-
o 500 non-vulnerable fingerlings (minimum size of 8 in. long), or to create an “instant”
catfish fishery, substitute a similar number of harvestable-sized catfish (1.5-2.01b.
average weight). Channel catfish will not successfully reproduce in small lakes with
largemouth bass and must be restocked to maintain a fishery. Restocking should occur
when it is known that large numbers of catfish were harvested or angler catch rates for

catfish decline.

5. Fish Attractors and Physical Habitat
e Construct and install fish attractors, such as Christmas tree attractors, brush piles, or
pallet structures, to increase cover for young fish and surface area for invertebrates. See

attached literature.

6. Evaluation
¢ Self-monitor changes in the lake and contact the District Fisheries Blolog1st or a pond
consultant should problems become evident. Have the lake surveyed again after 5 years.




Summary of Fish Survey Data
Private and Organizational Lakes
IDNR Region 2 Fisheries

Lake: Lake Charles
Date of Survey: July 20, 2006
Effort: 30 min. AC Boat Electrofishing

Table 1. Catch Summary

Number Total length (in.) Number Weight (lbs.)

Species collected Average Min Max weighed Average Min Max
Largemouth bass 17 13.4 12.0 17.1 13 1.25 0.60 2.64
Bluegill - 104 5.1 2.6 6.3 18 0.10 0.04 0.17
Green sunfish 44 4.1 23 6.4 10 0.10 0.04 0.17
Bluegill x Green

sunfish hybrid 26 6.1 41 6.7 10 0.16 0.05 0.20
Golden shiner 4 5.8 5.0 6.4 4 0.08 0.04 0.11
Black crappie 2 7.8 7.4 8.2 2 0.25 020 0.29
Black bullhead 1 9.4 9.4 94 1 0.41 041 0.41
All species 198 58

Table 2. Fish Population Indices

Survey Desirable
Species and Index estimate goal
Largemouth Bass Catch Rate 34/hr - 60/hr
Proportional Stock Density 100% 40 - 60%
Relative Stock Density (15 in.) 6% 15 -30%
Relative Stock Density (18 in.) 0% 1-10%
Young-to-Adult Ratio 0 1-3
Bluegill Catch Rate 208/hr 120/hr
Proportional Stock Density 16% 15 -30%
Relative Stock Density (7 in.) 0% 6-10%
Relative Stock Density (8 in.) 0% 1-5%




Table 3. Continued.

Green sunfish

Total

Total Average

length length A condition  Plumpness

(mm) (in.) Number (Wr) rating

51-63 2.0-24 2 NS NS

64-75 2.5-29 6 NS NS

76-88 3.0-3.4 6 NS NS
89-101 3.5-3.9 6 NS NS
102-113 40-44 6 108 Good
114-126 4.5-4.9 12 118 Good
127-139 5.0-5.4 0 -- -
140-151 5.5-5.9 4 96 Good
152-164 6.0-6.4 2 91 Good
All sizes 2.0-6.4 44

NS indicates Wr is not suitable for green sunfish <4 in. total length.

Golden shiner

Total Total

length length

(mm) (in) Number
127-139 5.0-5.4 2
140-151 5.5-5.9 0
152-164 6.0-6.4 2
All sizes 5.0-6.4 4

Black crappie

Total Total Average

length length condition  Plumpness

(mm) (in) Number (Wr) rating
178-190 7.0-7.4 1 94 Good
191-202 7.5-7.9 0 -- --
203-215 8.0-8.4 1 97 Good
All sizes 7.0-8.4 2

Black bullhead

Total Total

length length

(mm) (in.) Number
229-253 9.0-9.9 1
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Many ponds and reservoirs in Ohio contain little or no natural underwater structure that could, if present,
concentrate fish and increase angling success. Ponds treated with aquatic herbicides are essentially
without any type of vegetation that could provide structure for fish. Most reservoirs in Ohio had natural
structure (such as trees) removed prior to filling to ensure safe navigation. Natural structure may also be
lacking because age has decayed any remaining timber and fluctuating water levels prevent growth of
submerged vegetation. Placement of artificial structure in ponds and reservoirs is an effective way to
concentrate fish. In the absence of structure, fish are often widely dispersed or travel in hard-to-locate
groups known as schools. Angling is often difficult when fish exhibit these behaviors. Research done at
Ohio State University has shown that artificial structures can concentrate fish and increase angling

SUCCESS.

The guidelines listed below are based on five years of research conducted in an Ohio reservoir. Many
conclusions are applicable to small ponds as well.

Materials for Structure

Three of the most commonly used materials were evaluated: brush piles, stake beds and evergreen trees
(Figure 1). While all three materials attracted satisfactory numbers of fish, anglers typically caught more
fish from evergreen structures. It was not unusual on any given day for anglers to catch five to ten times
more fish from these trees as compared to the other materials. Two other advantages of using evergreen
trees as structure are cost and availability. In 1988, the cost of placing seven evergreen trees, considered
to be one structure, was $2.80 or $.40 per tree. This cost estimate does not reflect labor - labor needs are
best filled by volunteers, either individuals or fishing clubs. The cost is considerably less than $57 for a

http://ohioline.osu.edw/a-fact/0001.html 12/7/2004
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stake bed of comparable size. The brush pile structure was inexpensive to construct but angler success
was much lower than with evergreen trees.

Evergreen trees are readily available during the three weeks after Christmas. Individuals wishing to add
structure to their ponds can use their own tree and obtain additional trees from neighbors. The larger size
of a reservoir will require the placement of considerably more trees to serve more anglers. Fishing clubs
or groups of anglers may want to join together to plan a reservoir project. The largest source of
Christmas trees is the thousands collected by public workers in residential areas. Contact your local
government offices to arrange for use of these discarded trees.
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Figure 1. The three commonly used structure materials tested during the five-year study are
shown above.
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Attracting Fish Species

Bluegill, redear sunfish, largemouth bass and channel catfish are the species most commonly stocked in
Ohio ponds (see Ohio Pond Management, Ohio State University Extension Bulletin 374). All four
species should use evergreen trees in ponds if the pond is largely void of other structure.

Reservoirs usually contain many species of fish. During the study, bluegills, white crappies and black
crappies comprised about 90 percent of the total catch from the artificial structures. Lesser numbers of
largemouth bass, yellow perch and channel catfish were also caught.

How Deep to Place the Structures

Ponds

Place evergreen trees in 6 to 10 feet of water in areas not used for swimming activities. In deep ponds,
placement should still be in 6 to 10 feet of water because the deep water is usually devoid of oxygen due
to decomposition of organic materials that collect in the deepest portion of the pond. Structure placed in
water lacking oxygen will not attract fish.

Reservoirs

Structure should be placed in 12 to 21 feet of water in reservoirs. Angling for bluegills is most

successful when fishing 12-foot-deep structure. White and black crappie catches are greatest from 21-
foot-deep structure, especially in summer and early fall. Shallower structure, such as that placed in 6 feet
of water, will attract harvestable fish only in the spring. Beginning in June, these shallower structures

are used mostly by very small fish.
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How Much Structure to Add

In a pond, a structure to attract fish need only consist of a few trees (Figure 2). Using more than 100
trees per surface acre can inhibit largemouth bass predation on bluegills, which results in a large but
stunted bluegill population.

In reservoirs, create long lines of trees, three to four trees wide, extending from 12 feet to 21 feet of
water (see Figure 2). The actual number of trees needed will depend on the bottom slope of the area
where the structures are to be placed. Steep-sloped areas require fewer trees to construct a 12 to 21 feet
deep tree line. Thus, for the same number of evergreen trees, more tree lines can be created in steep-
sloping areas than in areas with gradual slopes.

Tree lines are easier for anglers to locate than smaller isolated structures. They also provide continuous
lines of structure that allow anglers to fish various depths depending on where the fish are at any given
time.

Pond Reservoir

cach circle represents one evergreen tree
p g Shore

each circle represents 90
2-3 evergrecn trecs 0q0

M

recommended stecper

shore sloperequires «_ od0
fewer trecs

dock

Figure 2. Recommended stategy for placing evergreen trees in ponds and reservoirs.

Construction and Placement

Individuals or groups need to obtain permission before placing trees in ponds or reservoirs. This is

particularly important for reservoirs where improperly placed floating trees can be a serious hazard f_or
— boaters. Contact the Ohio Division of Wildlife for permission and direction before placing structure in
reservoirs. District offices are located in Columbus, Findley, Akron, Athens and Xenia.
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To prepare an evergreen tree for use as structure, gather these materials: one evergreen tree, one 8-ipch
concrete construction block, a 24-inch piece of wire, a power drill with a 1/4-inch drill bit, and a pair of
pliers. As shown in Figure 3:

o Drill two holes, 9 inches apart at the bottom of the tree trunk.
o Slide the trunk through the hole in the block.

http://ohioline.osu.edw/a-fact/0001. html 12/7/2004




