
















































































or at right angles to the shore, off
peninsulas, or in shallow bays where
small fish gather. Support traps and
wings with poles or iron reinforcing
rods driven into the bed. Up to 10
traps per acre (25 per hectare) may
be needed.

For panfish thinning, remove the
same amounts and sizes of fish as
described in the section on seining.
Take fish out of traps daily. Other-
wise, turtles may be attracted and
eat the desirable fish.

Gauze bags of bait, such as bread,
oatmeal, soybean cake, or cottage
cheese, can be hung in traps to in-
crease catch, but aren't necessary.

Fish Toxicants
Perhaps the best method of

"reclaiming" ponds from panfish
overpopulation or presence of unde-
sirable fishes is to kill all fish with a
chemical especially formulated to be
a fish toxicant* or "piscicide." Then
start anew by stocking a suitable
population after the water has detox-
ified.

"Partial treatments" to remove
only certain species or sizes of fish,
or to merely reduce rather than
eradicate the population, can be
done by applying special dosages or
by treating only small parts of a
large pond at one time. Partial treat-
ments are usually very difficult.

Only two chemicals, rotenone and
antimycin, are now legally registered
for use as fish toxicants. Federal law
requires that only legally registered
fish toxicants be used — and that
they be applied strictly in accordance
with instructions on the product
label. Only certified aquatic pesticide
applicators can apply piscicides in
Michigan. Lists of certified aquatic
pesticide applicators can be obtained
from the Michigan Department of
Agriculture, Pesticide and Plant Man-
agement Division, P.O. Box 30017,
Lansing, MI 48909.

The amount of toxicant needed
for total removal of fish may de-
pend on several factors, including
the kind(s) of fish to be killed, pond

*The chemical is absorbed into the fish's gills and
kills by interfering with respiration. This does not
mean that the pond is made poisonous for humans,
for any vertebrate animals other than fish, or for
more invertebrates when used at the dosages
prescribed for killing fish.
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volume water temperature, water
hardness, light conditions, abun-
dance of aquatic plants, and amount
of other organic matter present.
Correct application of fish toxicants
is difficult.

A special permit is required
before applying a fish toxicant to
any pond. Contact the DNR District
Fisheries biologist to learn how to
obtain the permit. If the pond has an
outlet, special care must be taken to
insure that fish aren't killed down-
stream. The person who applies the
toxicant is legally and financially
responsible for fish killed beyond
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the limits of the pond. For more in-
formation, contact the Michigan
DNR District Fisheries Biologist.



Aquatic Plants And Their Control

Aquatic plants play essential roles
in the recreational fish pond. The
healthy pond will have moderate
amounts of a variety of plants.
Plants become overabundant and
interfere with pond use when—and
only when—nutrients are too abun-
dant. We then view the plants as
weeds to be controlled.

Control of the overenrichment-
overvegetation problem is one of the
most common pond management
needs. The way to prevent a pond
from becoming algae-ridden or
weed-choked is to keep excessive
amounts of nutrients from getting
into the water. The only permanent
way to restore a pond from plant
overabundance is to halt the over-
supply of nutrients. Trying to con-
trol plants by cutting or with
chemicals is only temporary. Over-
zealous use of chemicals (herbicides
and algicides) to poison plants may
damage the health of the pond com-
munity and should be avoided.

Plants not only release oxygen
and serve as the producer base of
the pond's food web, they also fur-
nish cover in which fish like to rest,
and they support organisms that
fish eat. Having a few well-spaced
plant beds can provide prime fishing
spots. Certain vegetation also at-
tracts waterfowl and other en-
joyable wildlife.

The disadvantages of too many
pond plants can include:

— Unfavorable build-up of or-
ganic matter on the bed.

— Daytime overproduction of
oxygen to an extent toxic for
fish.

— Nighttime overconsumption
of oxygen to a point where fish
do not get enough.

— Daily changes in acidity/alka-

linity balance of the water
which are unfavorable to fish
and other organisms.

— Too much cover for small fish
to hide from predator fish, re-
sulting in overpopulation of
the pond with small fish.

— Interference with fishing, boat-
ing and other activities— in-
cluding seining to control fish
populations.

If less than a fourth of the pond
surface is covered by plants, there is
probably no problem unless this in-
terferes seriously with use of the
pond. Even much more vegetation
than that may pose no threat to the
welfare of pond fish.

Kinds of Plants
The many kinds of pond plants

are in two general groups: algae and
rooted leafy plants. The latter have
flowers.

Algae (the plural of alga) are
single-cell plants or colonies of cells
lacking true roots, leaves or flowers.
There are three types of algae:

—Planktonic algae drift free in
the water, are usually microscopic in
size, and, when abundant, make the
water look murky. Algal murk may
range in color from green to yellow
and brown or even gray.

—Filamentous algae are thread-
like or netlike. They may be small
and free-drifting but often occur as
"mossy" growth on rocks, plants
and other firm objects. Some kinds
form a water surface scum or a
slimy, felt-like mat on the pond bed.
Most scums and mats are actually
communities containing many bac-
teria and fungi, as well as algae.

—Chara algae, also called musk-
grass or stonewort, grow attached to



the pond bed without true roots,
have clustered needle-like projec-
tions, and are often mistaken for
leafy plants. The two common kinds
are chara and nitella. When mashed
between the fingers, they both feel
gritty and give off a musk-like odor.
There is often a white or brownish
crust of lime or "scale" on the
plants. Chara occurs under natural
conditions as small clumps about 6
to 8 inches high. When over-
fertilized, it forms continuous

stands several feet high. Overabun-
dance of chara is a common pond
problem.

Rooted, leafy plants also occur in
three general forms:

—Submergent plants (or sub-
mersed plants) grow rooted to the
bottom with most parts beneath
water. Some have a few leaves
floating at the surface. Many thrust
blossoms above the water. Common
submergents are pondweed (Potam-
ogeton in many varieties), coontail,

milfoil, waterweed (Elodea), water
buttercup and bladderwort.

—Floating plants have all or most
of their leaves and flowers at the
water surface and roots dangling
free in the water or rooted in the
pond bed.

—Emergent plants (or emersed
plants) have stems and leaves thrust
above the water. These grow at
pond margins and may extend into
water several feet deep.

Algae Submergent Plants

Planktonic algae (many species) —
free-floating, usually minute, may be
single-celled or in colonies. When abun-
dant, they may color the water murky
greenish to brownish—or in extreme
cases give the water a pea-soup ap-
pearance.

Filamentous algae (many species)
—long strands, filaments or nets. Often
form floating mats.

Chara algae (muskgrass or stonewort)
—Upright plants attached to pond bed.
Roughly resemble rooted, flowering
plants, but are really algal colonies with
stems and whorled branches. Each joint
of the stem consists of a single cell.
Even-lengthed branches are clustered at
each joint. Chara algae occur in shallow
waters having high alkalinity. They are
rough to the touch. When crushed be-
tween fingers, it feels gritty and gives off
an ill-smelling, skunk-like odor.

Coontail (Ceratophyllum demersum)
—Whorls of leaves at joints of stems.
Leaflets forked once or more, have
toothed edges. Leaves densely crowded
near tip of stem. Grows in hard water.

Fanwort (Cabomba caroliniana)—
Leaves fan-shaped. Leaflets forked and
wider at tip than at base. Sometimes
small floating leaves. Plants have
gelatinous slime. Flowers white to
lavender.

Water milfoil (Myriophyllum species)
—Leaves whorled on stem and divided
feather-like, not forked as in coontail.
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Naiad (Najas species)—Leaves occur
as opposite pairs or whorled, very nar-
row, toothed on edges. Commonly
grows in water 1 to 4 feet deep but
sometimes much deeper.

Bladderwort (Utricularia species)
—Tiny oval bladder near bases of finely
divided leaves. Often floats free under
surface without roots. Found in cold,
acid water. Flowers yellow or purple.
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Elodea (Elodea canadensis)—Flat,
thin leaves occur in opposite pairs or
whorled. This plant commonly used in
home aquaria.



Submergent Plants (continued)

Floating pondweed (Potamogeton
natans)—Has two types of leaves.
Underwater leaves are narrow, grass-
like, and appear as stalks. Floating
leaves are oval to heart-shaped, each
with notched base. Flowers and seeds on
a spike.

Leafy pondweed (Potamogeton folio-
sus)—Leaves ribbon-like, about
1/16-inch wide, lack sheath at base.

Curly pondweed (Potamogeton cris-
pus)—Leaves alternate, have finely
toothed, crinkled, or puckered edges.
No floating leaves. Flowers and seeds in
spike at tip extending above water for
fertilization. Grows in fertile hard water.
Introduced from Europe.

Sago pondweed (Potamogeton pectin-
atus)—Leaves fine, thread-like, and
spread as a fan, have sheathed base. No
floating leaves. Stems usually multi-
branched. Tubers grow from horizontal
roots.

Water-stargrass (Heteranthera dubia)
—Looks like some narrow-leaved pond-
weeds (Potomogeton), but leaves lack a
midvein. Flower yellow, star-like.

Wild celery (Vallisneria americana)
—Light green, ribbon-like leaves may be
as long as 6 feet (but usually much less),
with tips floating on surface.

Floating Plants

White waterlily (Nymphaea odorata)
—Round floating leaves grow to 10 in-
ches diameter, split to stem at center,
often purple on underside. Flowers
showy, usually white but sometimes
pink. Flowers open from morning until
shortly after midday.

Duckweed (Lemna species)—Tiny,
free-floating, bodies are flat and round
or lobed, oatmeal-sized or smaller, often
mistaken for algae. Barely-visible roots
dangle thread-like. Sometimes several
plants attached. Masses of this plant ac-
cumulate as a scum blanketing quiet
shallows. As scum dies, it turns
yellowish or whitish.

Lotus (Nelumbo luted)—Round float-
ing leaves grow to 24 inches with a
depression in center where stem attach-
ed. Leaf veins radiate from center.
Flowers yellow, large, showy.
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Emergent Plants

Arrowhead {Sagittaria species)—
Leaves usually arrow-shaped, but some
may be tongue-like or ribbon-like,
especially at base of plant or under-
water. Flowers white, 3-petaled, whorl-
ed and grow near tip of a stalk. Fruits
are tightly-packed balls of seeds.

iLm
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Rush {Juncus effusus)—Clumps of

stems rise from stout horizontal
rootstocks, grow 3 to 4 feet tall resem-
bling grasses and sedges. Greenish-
brown flowers near tip of stem.

Bulrush (Scirpus americanus)—Hor-
izontal rootstocks give rise to stems with
triangular cross section (but round in
some bulrushes). Height usually 2 to 3
feet. Flowers and seeds on spikes along
stem near tip. The plants may form
dense stands after several years.

Pickerelweed (Pontederia cordata)—
Leaves heart-shaped, similar to those of
arrowhead but rounded at tip and cor-
ners. Curving veins follow leaf margin.
Flowers blue and grow in a spike.

Spikerush (Eleocharis species)—
Clumps of stems rise from shallow
roots, remain much shorter than rushes.
Oval fruiting spike at end of stem.

Burreed {Sparganium eurycarpum)—
Leaves long, erect, ribbon-like, usually 1
to 3 feet high. Stems bear male flowers
at tip, female flowers below. Fruiting
heads are one-inch round balls contain-
ing many seeds.
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Emergent Plants
(Continued)

Water primrose (Jussiaea repens)—
Leaves oval to lance-shaped, grow to 3
inches long. Plants sprawl or partly float
in shallow water. Rooted at nodes on
stem. Flowers yellow.

Water smartweed (Polygonum am-
phibium)—Leaves eliptical, up to 4 in-
ches long. Stems upright or sprawling in
water or on mud banks. Deep pink flow-
ers in spike at tip of plant.

Watercress (Nasturtium officinale)—
Grows in tangled or billowy masses.
Leaves compound with 3 or more seg-
ments, of which the one at tip is largest.
Roots form at stem joints. Flowers very
small and white in lacy clusters. Espec-
ially common in springs.

Cattail (Typha latifolia)—Leaves
reach to 6 feet tall, ribbon-like, taper to
a point. Flowers on stalks taller than
leaves. Male flowers at tips, female
flowers below. The plants grow at
water's edge but commonly also to
depths of 3 to 4 feet.

Chara algae or "muskgrass" grows in small, isolated clumps only 6 to 8 inches high when nutrients are in low to moderate supply
(left), but rapidly form dense, continuous stands up to 5 or 6 feet high in the water when pond overenrichment occurs (right).

Leafy submergent plants also change from growths of tolerable density (left), beneficial to fishes and other pond life, to dense, con-
tinuous stands (right) that crowd out other life and interfere with recreation when ponds receive too much nutrient.
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How Nuisance
Growths Occur

Understanding how pond plant
overabundance happens helps in
determining how to prevent it or
how to do something about it once it
has happened.

Shallow ponds and shallow parts
of deep ponds tend to be ideal places
for plant growth. Most of the water
and pond bed are well lighted. The
water here becomes warm. Pond
vegetation increases until it has used
up the nutrient substance which is
scarcest relative to the needs of the
plants. The vegetation will increase
and decrease during the growing
season according to availability of
the key nutrient, called the "limiting
factor." Therefore, controlling the
availability of that key nutrient con-
trols the amount of pond vegetation.

The key nutrient is usually phos-
phorus. Even if phosphorus is not
the limiting factor in a particular
pond at the moment, it usually can
be reduced enough to make it the
limiting factor. Nitrogen tends to
become the limiting factor in ponds
which receive more phosphorus
than the plants need. But in these
cases, it may be much easier to
lower the phosphorus supply below
the level where it becomes limiting
than to sufficiently reduce the nitro-
gen supply. This is because nitrogen
is readily available as a gas in the
air. Certain algae and bacteria con-
vert it to a form that pond plants
can use. In contrast, phosphorus
doesn't occur as a gas in air. It is
tightly held in land vegetation and
topsoil. Nuisance-causing amounts
of phosphorus aren't usually avail-
able to pond plants unless human
activity disturbs surrounding land,
and topsoil erodes into the pond—
or unless fertilizers and the wastes
of humans or animals are allowed to
wash into the pond. These unnat-
ural sources of phosphorus can
often be much reduced or complete-
ly eliminated.

A deep pond with much of its bed
below the well-lit zone absorbs more
nutrient without undergoing nuis-
ance plant growth and has greater
self-restorative powers, once the
nutrient oversupply is shut off.
Phosphorus becomes tied up in the

bodies of plants and other organisms
which die and drift to the pond bed,
forming organic deposits rich in this
nutrient. Where the pond bed is so
deep as to prevent the mud from
receiving enough light for plant
growth, most of the phosphorus
stays locked away in the mud, as
long as the water just at the mud sur-
face contains dissolved oxygen.
Without oxygen, chemical reactions
occur which allow phosphorus to dif-
fuse back up into the pond. If the
mud deposit builds up high enough
that its surface is raised to a level
receiving enough light for rooted
plants to grow in it, these plants will
pump phosphorus from the mud into
the pond water. This accelerates
overenrichment and plant produc-
tion throughout the pond.

Vegetation Control
by Restricting

Phosphorus Supply
Because high phosphorus levels

usually contribute to nuisance plant
growth, reducing the pond's phos-
phorus supply is usually the most
essential step in controlling plants.

There are many sources of phos-
phorus, however, the most impor-
tant ones and some actions to
remedy them are:

Materials from Surrounding Land
Soil erosion from land distur-

bance, such as cropland tillage or
road and housing construction.
Keep landscape disturbance to a
minimum in the pond's drainage
basin. Tillage and construction
should be done in ways that cause as
little erosion as possible.

Inflow of storm water, whether
directly from surrounding slopes or
through ditches and pipes. The
problem is made worse by pave-
ment, roofs and other hard surfaces
that prevent water from soaking in-
to the ground. Do not connect
ponds with storm drains. Divert
local runoff away from ponds with
berms and ditches. Keep a buffer
strip of vegetation around as much
of the pond edge as possible, so as
to intercept local runoff. Soil, leaves
and other nutrient material washed
or blown from surrounding land will
largely be caught in a "bristle filter"
of high grass and marsh plants.

Table 10-1. Common nitrogen sources for lawn fertilization.

Type of
fertilizer

Water
soluble,
inorganic

Water
soluble,
organic

Water
insoluble,
natural
organic

Water
insoluble,
synthetic
organic

Common
name

Ammonium
nitrate

Ammonium
sulfate

Urea

Processed
sewage

Urea form-
aldehydes

IBDU

Nitrogen
content &
release rate

33%
(rapid)

20%
(rapid)

45%
(rapid)

5 to 6%
5 to 10%
(moderately
slow)

38%
(slow)

31%
(slow)

Lbs. needed
to equal 1
Ib. nitrogen

3

2.2

20-17
20-10

2.6

3.2

Remarks

Most effective for rapid green-up and
growth when soil temperature is below
55-60 °F (before May 15). Strongly
acidifying on soil. May cause burning
of growing turf if not watered-in im-
mediately.
Slightly less available than soluble,
inorganic forms when soil temp, is
below 55-60 °F, but other
characteristics are similar. May cause
burning of growing turf, if not
watered-in immediately.
Also contains some phosphorus. Re-
lease of available nitrogen forms most
rapid when soil temperature is above
55-60°F. Minimum danger of burning
turf.
Slow nitrogen release until soil temp-
erature is above 55-60°F. Normally
mixed with soluble, readily available
forms. Minimum danger of burning
turf when used alone.

Faster nitrogen release with higher soil
moisture. Larger IBDU particles give
slow nitrogen release. Not greatly af-
fected by temperature. Minimum
danger of burning turf when used.
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Inflow from streams and agricul-
tural drains. Even the purest-
looking stream water will usually
bring in excessive phosphorus and
flush out little. Water from tiled
fields and other wetland drainage
tends to be especially rich in
phosphorus. Do not use streams or
drains as source-water for ponds,
and locate ponds where they won't
be flooded by high water from
streams.

Tree leaves can be a massive
source of phosphorus. Don't have
trees so close as to shed leaves into
the pond.

Crop and lawn fertilizers. Apply
these sparingly and at times and in
ways that reduce their loss in run-
off. Use little or no fertilizer on
land draining toward the pond. Use
mainly nitrogen (Table 10-1) not
phosphorus unless soil tests show it is
needed, which is seldom the case.
Rather than bluegrass, use fescue
which needs less fertilizer and
water. To promote healthy turf that
needs less fertilizer and retains it
better, keep it raked free of leaves,
set mowing height at 2 to 2Vi inches,
and water sparingly, especially on
sandy soil for less nutrient leaching.

Livestock wastes. Runoff from
feedlots, barnyards and pastures
should obviously be avoided.

Human wastes. Septic systems
eventually leak phosphorus through
the ground for distances as great as
300 or 400 feet in many Michigan
situations—farther if the soil is
shallow or the effluent seeps out of
the ground and runs over land. Soils
around septic systems become satur-
ated with phosphorus and no longer
remove it from the effluent. The
better your soil passes the "percola-
tion test," the more rapidly it may
become saturated with phosphorus
and let it through to your pond.

There are various ways to reduce
or prevent escape of phosphorus
from septic systems to pond. Locate
the tank and/or drain field at least
300 feet away from the pond and in
suitable soils at proper depth and on
a slope not too steep. Add a dosage
chamber to the septic system—and
maintain it. Use no phosphate
detergents or other phosphate
cleansers. This reduces phosphorus
content of septic effluent. No mat-

ter how septic systems are main-
tained, those closer than 300 or 400
feet to a pond probably won't be
good for the pond. Some better
method than septic systems should
be used.

Consider alternative methods of
waste disposal, such as composting
toilets, other kinds of self-contained
on-site sewage systems, municipal
sewer hookup, or simply the tradi-
tional outhouse privy. Compost kit-
chen wastes rather than flushing
them down a disposal grinder. Pour
dishwater on your garden, lawn or
angleworm-rearing bed rather than
wasting it down the drain.

Pond Fertilization

Fertilizing a Michigan pond can
do great damage if you wish to
maintain it as a pleasant recrea-
tional fishery. Recommendations
for fertilizing commercial or recrea-
tional ponds in southern states are
sometimes applied in the North with
unfortunate results. Fertilizer is
used to increase southern fish pro-
duction, also to create algal murk so
dense that rooted plants are shaded
out. But in regions of significant ice
cover, this almost assures winter kill
of fish. It can also cause summer
kill, bring on other disadvantages of
plant over-abundance and build up
nutrients of shallow muds that lead
to a continuing problem. If fertiliza-
tion is done to stimulate such algal
turbidity to control weeds, water
quality and appearance may become
objectionable.

Fish Food Application

Artificial feeding of fish should
be avoided or greatly restricted if ex-
cessive vegetation is to be prevented.
The wisest approach will often be to
maintain no more fish than can
grow well on the food naturally pro-
vided by the pond. However, if you
want to have unnatural abundances
of fish through supplemental feed-
ing, feed as sparingly as possi-
ble—and be aware that you may be
making a tradeoff in pond quality.

Vegetation Control by
Temporary Methods
Pond treatments that don't con-

trol nutrient inflow can't control

aquatic vegetation more than temp-
orarily. Increasing pond depth by
dredging or by raising the water
level may be of longer-lasting effect
than other temporary treatments
but has high initial cost and other
drawbacks. Measures such as pois-
oning the plants with toxic chemi-
cals, introducing other chemicals to
inactivate nutrients, or removing the
plants physically must be repeated
for as many years as relief is desired.
The cumulative cost can be huge,
and more than one treatment per
year may be needed.

The "temporary symptomatic
relief" afforded by such measures
may be desirable to ease the un-
pleasantness of nuisance vegetation
during the time it takes to find and
control nutrient sources for perma-
nent solution. However, the cosme-
tic effects of short-term treatments
shouldn't be allowed to so obscure
the problem that one loses sight of
the underlying causes to be cured.

Eliminating one type of vegeta-
tion may just make room for re-
placement by some other equally
bothersome kind. This takes place
annoyingly soon in some cases. For
example, less than a month after
cutting or poisoning rooted plants,
the area may become clogged with
stringy algae. Nature abhors a
vacuum. As long as light, warmth
and nutrients exist in a pond, it will
strive to fill the water with vegeta-
tion.

The vegetation of most ponds will
continually change, even if unal-
tered by humans. One type of plant
tends to be replaced by others. We
call this "natural succession." By
this process, a pond vegetation
problem may alleviate itself in a few
years. For example, nuisance
growths of chara algae have been
replaced by other plants that are less
bothersome in some cases—with no
control needed.

If short-term controls, such as
outlined below, are to be used, it
may be a good idea to switch
methods every year or two. The
kinds of plants that can best with-
stand one type of treatment may in-
crease, but are likely to be con-
trolled if the method is changed.
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Pulling plants out by hand will often be the simplest way to control vegetation in
shallow water.

Physical Disruption and Removal

This method can be one of the
simplest and most practical of tem-
porary plant control methods. The
cost can be low for some methods—
or quite high for others. The
methods are akin to cultivating,
weeding and hoeing in a garden, or
to mowing a meadow. Most aquatic
plants are more fragile than garden
weeds, however, and to this extent
physical control may be easier for
water plants than for land plants.

Frequent disturbance, such as
raking of pond shallows, or tramp-
ling of beach areas by swimmers,
can keep areas weed-free. Cattails
are easily killed by trampling or cut-
ting the new shoots in springtime.
This may also work for most other
emergent plants.

You can simply wade in and up-
root many kinds of plants by hand.
This works for cattails, rushes and
other emergents when they are
growing as isolated plants, as well as
for submergent plants that can be
reached in this manner. The first
"weeding" of a well-established
plant bed may be hard work, but
follow-ups repeated often enough
may keep the difficult situation
from developing again.

A scythe or hoe can be useful for
cutting aquatic weeds in shallow
areas. Caution: Wielding a blade
under water can be much more
dangerous than in the air! Always

wear protective boots! The cut
plants will float and should be
removed from the pond as soon as
possible. Deposit them where the
nutrients will not run back into the
pond as the plants decay.

A rake can be used for uprooting,
tearing loose and dragging out
plants. The head of a garden rake,
fitted with an extra-long handle and
manipulated from a boat or wading
position is suitable for reaching into
deep water. A floating rake is less
tiring for work near the surface. If
you don't have an all-wooden, peg-
tined rake, make a floating rake.
Fashion a rake-head block by driv-
ing long spike nails at 2-to-3-inch in-
tervals into a piece of light wood
which is about 2x2 inches in cross-
section and 18 to 24 inches long—or
longer if you can handle it. Cut the
spike heads off. Drill a hole in the
block so a handle can be affixed. A
bamboo pole makes a good handle.
It can be very long yet light.

For weed growths too extensive to
scythe or rake, a log loosely wrap-
ped and stapled with barbed wire
can be dragged through the pond
behind a tractor driven along the
shore. A heavy chain connecting log
to tractor helps to sink the log to the
pond bed. Add more weight as
needed. The log can be guided with
a rope manipulated by a person on
an opposite shore. The barbwire log
seems to be an improvement over
the dragging often tried with bed-
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springs—from which it is more dif-
ficult to disentangle weeds.

Mechanized harvesters are avail-
able in a wide range of sizes. Small
models, costing less than $1,000,
can be mounted on a rowboat.
These have cutter bars like those on
hay mowers. With such boat-
mounted units, weeds can be cut to
a depth of about 4 feet. After the
weeds are cut, they are raked to a
removal point on shore. Other weed
cutters are manufactured as mower
bars on small paddlewheel barges.
These can operate in very shallow
water, as well as to depths of 5 feet
or so. They range in price from
about $2,000-$20,000. Large "har-
vester" units which draw plants on-
to the barge as they are cut are avail-
able for upwards of $50,000.

Some plants are difficult to con-
trol with mechanized harvesters.
Chara sinks when cut and is there-
fore hard to pick up. Milfoil, coon-
tail and elodea are also hard to col-
lect once they are cut. These kinds
of plants spread by fragmentation.
Each piece cut and not picked up
may become a new plant. In small
ponds, removal of these plants by
hand or rake is probably preferable
to mechanical harvest. Most plants
are, however, easier to harvest
mechanically than chara, milfoil,
coontail and elodea.

Plant removal is best done at
times of spring or summer when it
will result in the maximum amount
of plant material removed and still
allow full recreational use of the
pond. Such timing depends on your
knowledge of the growth of the
plants in the pond and your plans
for pond use. Often, the best ap-
proach in a small pond will be peri-
odic trimming as in caring for a
lawn or garden. In new ponds, con-
trol plants by frequent hand or rake
removal before they become abun-
dant.

Harvested plants make good
garden mulch, soil conditioner and
composting material. The thin cell
walls of aquatic plants break down
rapidly and the resulting fine-tex-
tured matter may even be suitable
for spreading on lawns.



Deepening the Pond to Control
Vegetation*

Deepening to renovate an existing
plant-clogged pond, can be achieved
by dredging out the pond bed, or if
a dammed pond, by raising the
water level. One effect of greater
pond depth on aquatic vegetation is
to put more of the bed at a level that
is too dark for rooted plants. It's
hard to say what water depth will be
critical in preventing nuisance
growths of rooted plants. That
depends on water clarity, the kinds
of plants present and nutrient sup-
ply. Having 15 feet of water should
greatly reduce plant growths
reaching close enough to the water
surface to interfere with boating and
swimming. Depths of 18 feet or
more will often rule out nuisance
growths of plants. Warning: since
late 1960s a new aquatic weed,
Eurasian water milfoil, has entered
Michigan. It "takes over" ponds
and lakes which have abnormal
nutrient enrichment. In some situa-
tions, it has grown to the surface in
water 18-20 feet deep.

In the case of dredging, another
effect on rooted plants is to deprive
them of nutrients from organic
deposits in shallow water. Dredging
can also create steeper side slopes on
which plants seem to grow poorly.

Increasing the depth and volume
of the pond can have other benefi-
cial effects with regard to its ability
to deal with nutrient load and its
suitability for fish. Consider these in
deciding whether the expense is just-
ified. The cost of deepening a pond
can be immense, whether one modi-
fies a dam, dredges by suction, digs
with a dragline, or drains and bull-
dozes the bed. Finding a site for dis-
posal of dredged materials and con-
taining them so they do not flow
back into the pond or spill into
other water bodies can be difficult.

Waterlevel Drawdown*

Lowering the pond's water level
and exposing all or much of the
pond bed to air can have several
favorable effects and may cost little.
Many kinds of aquatic plants will be
killed by drying. It is preferable to

•Contact nearest DNR office (Appendix) to secure
permit for this procedure.

A log-and-barbed wire drag for remov-
ing vegetation.

do the drawdown in winter when the
freezing of plant tissues, including
perhaps the roots, will give even
more extensive and lasting kill.
Summer drawdown is particularly
ineffective on plants such as coon-
tail and elodea which grow as free-
floating fragments. Still other plants
increase as a result of summer draw-
down. Summer drawdown seems ac-
tually to stimulate cattails. Winter
drawdown does not adversely affect
wild rice, a plant sometimes desired
at the pond edge.

Where sediments are soft organic
material, drying consolidates them,
and several inches or feet of pond
depth may be gained. Drawdown
can also facilitate dredging.

For ponds formed by dams of
proper design, draining is especially
easy. In dug ponds, pumping is
needed. Low-head, high volume
pumps of relatively cheap operation
can usually be used, as the water
need not be lifted far. Pumps cap-
able of draining ponds at least as
large as 12 acres and 15 feet deep are
available through contractors. In
addition to mobile pumps especially
designed for drainage, some people
have, for small ponds, used old fire
engines. It is also possible to make
low-head pumps from outboard
motors.

A word of caution: If shallow
water is left for many days of the
growing season in parts of the pond
previously too deep for rooted
plants, then the newly lighted en-
vironment may allow seeds or plant
fragments to sprout and take root
there. Upon refilling the pond,

A floating rake.

especially if the water level is raised
too slowly, the plants may grow up-
ward into the normally lighted zone
and become a nuisance. To prevent
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this, draw the water down as far as
possible, and when the drying and/
or freezing has had its effect, raise
water level as rapidly as possible. If
plants have begun to grow in the
shallow drawdown pool, it may be
well to destroy them by raking or
other means before refilling the
pond.

To avoid fish kills caused by low
dissolved oxygen levels, special cau-
tion is advised when using draw-
down.

Selective Discharge*
In a pond formed .by a dam,

designing the outlet facilities so as to
vary the depth from which water is
released may help control water fer-
tility. At certain times of the year
when dissolved nutrients are con-
centrated at certain levels, discharge
water can be drawn from those
depths to reduce the pond's total
nutrient load. Possible adverse ef-
fects of nutrient-rich discharge on
downstream waters should be con-
sidered.

Pond Flushing and Dilution*
It is sometimes thought that

removing nutrient-rich pond water
and replacing it with "sterile" water
—or simply diluting it—will alleviate
algal blooms and other plant prob-
lems. If truly nutrient-poor water is
available from a well or elsewhere,
this might be possible. But the ef-
fects would likely be brief if nutri-
ents occur in shallow muds where
rooted plants can use them or if
nutrients flow from land—which is
what probably caused the problem
in the first place. Also, it is often
believed that diverting "clean"
stream water through a pond will
keep nutrient levels low. Although
nutrient concentration in the stream
may be relatively low (not always
the case!), the net effect is to deposit
nutrients in the pond. The water
slows down and the pond acts as a
physical and biological trap.

Phosphorus lnactivation/Precipita-
tion*

Introducing certain chemicals can
change dissolved phosphorus to
forms less available to plants or can
entrap it and carry it down to the
pond bed. The effect may be brief,

as described in the section on pond
flushing. Various compounds of
aluminum, iron, calcium and other
elements can be used. The chemicals
are typically broadcast as a powder
or injected as a slurry into outboard
motor wash. Aluminate and alum,
used in combination, may be avail-
able to the pond owner, as may zeo-
lite, fly ash, powdered cement and
clay. Before using these materials,
consult with a limnologist who
understands the effects and possible
pitfalls of using these materials.
Hire a licensed applicator.

Pond Aeration
Pumping air into the depths of a

pond and creating a rising stream of
bubbles, will help aerate a pond.
This is done by an on-shore com-
pressor which passes air through a
hose to the deepest part of the pond
where a special dispenser, such as an
air stone, plastic foam block or
metal baffle, breaks it into fine bub-
bles. The rising bubbles draw water
upward, causing the pond water to
circulate from bottom to top and
take on oxygen from the atmos-
phere. More oxygen is gained
through the pond surface than from
the stream of bubbles. With the
water of the pond bottom ox-
ygenated, the surface of the pond
mud is kept oxidized, holding
phosphorus in an insoluable form
and less available for growing
plants.

In the case of deep trout ponds,
there is special equipment (hypolim-
netic aerators) for circulating cool
water of the deep zone to the surface
and back during summer without
mixing it with the upper layers. This
avoids detrimentally warming the
depths.

It may be especially important to
aerate the pond in winter. This
keeps an area ice-free and allows
continual movement of oxygen
from the atmosphere into the depths
of the pond. It also reduces transfer
of phosphorus from mud to water
which occurs during winter stagna-
tion.

Pondbed Sealing and Blanketing*
The pond bed can be covered with

black plastic sheeting weighted with
a gravel layer. Use a rake or pitch-

fork to puncture the sheet first with
many small holes to allow escape of
gas formed under it, otherwise the
plastic may balloon up through the
sand and gravel. The sheet makes
mud nutrients less available to plant
roots. You can also use a 6- to
8-inch layer of sand or gravel alone
to cover organic sediments. This has
the disadvantage of decreasing
valuable pond depth and appears to
have less lasting effect than when
used on a plastic sheet.

Shading or Coloring the Water
Sheets of black plastic supported

by a floating wooden framework
can be used to cover large sectors of
pond surface. Such a covering is an-
chored in one spot for the 3-4 weeks
needed to shade out plants beneath
it, then moved to a new place.
Shading with plastic is apparently
effective on most submergent plants
(except chara) but not on emergents.
The device may be cumbersome and
unsightly.

Special dyes are available (one
with the trade name, Aquashade)
which temporarily color the water
so as to cut off light and control
plants.

Herbicides and Algicides
Killing pond plants with toxic chem-

icals is another form of temporary
chemical treatment. Substances toxic to
algae are called algicides. Those for
poisoning rooted, leafy water plants are
aquatic herbicides. You may need a
permit from the DNR to use herbicides
and algicides in your pond. Only ponds
that are under single-party ownership
and that have no outlet are exempt from
permits (see Chapter 15).

Chemical treatments have advan-
tages of convenience, but the fol-
lowing drawbacks should be consid-
ered:

— Poisoning kills plants without
removing them from the pond.
After death, the material
sinks, consuming oxygen,
creating odors and releasing
nutrients for new plant
growth.

— The poisoned plants disappear
only slowly from the treated
area. One to several weeks

•Contact nearest DNR office (Appendix) to see
permit for this procedure.
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may pass before the nuisance
plant masses sink away.

— Since each herbicide kills
several or many kinds of
plants, beneficial species may
be killed along with the nui-
sance plants.

— Localized treatment is diffi-
cult. Even ponds that appear
placid have currents that can
carry poison from a problem
area to an area with plant beds
that should be preserved.

— There is risk of harm to other
life in the pond and surroun-
ding area.

Due to increasing knowledge and
concern about risks of toxic chemi-
cal use, various products have been
prohibited by State and Federal
authorities. The list of permissible
substances is much shorter now than
a few years ago. Full consideration
of other alternatives in aquatic plant
control is advised before resorting
to chemical treatment.

To use plant poisons effectively and
with least hazard to other life, the kind
of plant must be identifed, the proper
chemical obtained, the volume of the
pond calculated, and the proper dosage
applied. A list of chemicals presently
allowed in Michigan for pond vegeta-
tion control and the plants they control
can be obtained from your county Ex-
tension Office or from the MDNR In-
land Lake Management Unit, Land and
Water Management Division, Box
30028, Lansing, MI 48909. You should
obtain an updated copy of this list each
spring since the recommendations can
change. Using chemicals other than on
this list may be illegal and dangerous!
Only use chemicals labeled for use in
lake and ponds so you have complete
instructions on their use and any special
precautions to take when applying the
chemical to water for weed control.

Dosage rates will be shown on the
product label. These should be
closely followed. Do not overtreat!
Avoid the idea that "if a teaspoon-
ful is called for, then a whole
shovelfull will do the job better."
This not only wastes money, but
may cause plant decay so rapid that
dissolved oxygen is depleted and
fish suffocate—or the chemical
overuose may poison fish and other
life. Distribute the chemical evenly

over the area to be treated, whether
using spray, powder or granular
plant poisons. Too much applied in
one place increases the risk of killing
fish and other organisms. Most
plant poisons work best when water
temperature is above 65 °F (18 °C).

Carefully follow safety precautions
printed on the product label. Don't let
the chemical reach crops and other
desirable plants or trees. Choose a calm
day for treatment in order to avoid wind
drift. Don't use the treated water for
irrigation, agricultural sprays, livestock
watering or swimming until a period
has elapsed as advised on the label.
Recommended waiting periods before
various pond uses are included with the
annual list of approved chemicals avail-
able from the county Extension offices
or the MDNR. Don't eat fish from the
pond for 3 days after treatment, or
longer if stated on the label. Bathe and
change clothes following use. In case
of contact, immediately flush skin or
eyes with much water for at least 15
minutes. Call a doctor immediately and
have the chemical label with you for
quick reference. Thoroughly wash
spray equipment after each use. Dispose
of all empty containers and clean up all
spills. Take care that insecticide con-
tamination of the pond does not occur
from previous use of the sprayer for in-
sect control.

Copper sulfate has been widely
used to kill algae and is commonly
available from agricultural supply
outlets which sell it for other pur-
poses. They generally don't provide
instructions for its use as an
algicide. No copper sulfate or other
copper-based chemicals should ever
be used in trout ponds. Neither
should copper sulfate be applied ex-
tensively in other fishing ponds, even
though it is frequently described as
suitable for use in human drinking
water supplies or where fish will be
consumed. The high copper content
can harm fish food organisms and
fish reproduction. Copper sulfate is
difficult to use properly. Its effects
vary greatly depending on water
hardness and other factors. In ex-
tremely softwater ponds, very little
copper sulfate may kill the algae—
but also kill the fish. In a very hard
water situation, it may take much
more copper sulfate to kill the algae,
yet the danger to fish may be much
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less. Never apply more than the
dosage listed on the label.

Copper sulfate is best applied by
dissolving the crystals in water and
spraying on the surface or by plac-
ing them in a burlap bag and pulling
it through the pond until dissolved.
Simply throwing copper sulfate
crystals into the water results in ac-
cumulations on the bottom where it
may poison fish food organisms
while having little effect on the algal
problem.

If you wish to poison algae with
copper, the risk may be lowered
somewhat by using chelated copper.
It is available as a product (trade-
name "Cutrine") well-labeled with
instructions for use, and it achieves
the same algicidal effect as copper
sulfate with a much lower concen-
tration of copper. This is less likely
to harm fish and other pond life.

Chara algae can be particularly
hard to control with toxic chem-
icals, because it often has a crust of
lime (calcium carbona te or
"scale"). Therefore chara should be
chemically treated only in the spring
before a heavy crust forms. Copper
sulfate is not advised for control of
chara. The amount needed to kill
this plant would be hazardous to
other pond life. Cutrine and Hydra-
thol 47 may be more effective on
chara.

Biological Control
Controlling aquatic vegetation with

plant disease organisms or by plant-
eating fish, waterfowl or other animals
has been tried in many parts of the
world but holds little promise at present
for Michigan conditions. The plant-eat-
ing Asiatic grass carp (Ctenopharyn-
godon idella), euphemistically called
"white amur" by its promoters, has
been legalized in some states. In addi-
tion to eating problem plants, it eats
beneficial plants that are used as
breeding habitat for pike and muskies,
that serve as cover for young game-
fishes and that are food for wildlife,
especially waterfowl. Since the grass
carp will not eat all aquatic plants and
algae, the plants it won't eat will grow
in place of the plants that it will eat.
Recent studies show that the total
amount of plant material remains the
same after grass carp are stocked; only
the types of plants change. Con-



muskrats and from normal waterline
to the top of the dam or to the top of
the bank for woodchucks.

• Use soil cement in the top 6
inches of earth from 3 feet below
low waterline to 3 feet above
normal water level for muskrats
and from the normal water- line
to the top of the bank or dam for
woodchucks.

• Cover with vinyl coated chicken
wire from 3 feet below low
waterline to 3 feet above normal
water level for muskrats and
from the normal waterline to the
top of the dam or bank for wood-
chucks.

Reducing Muskrat and
Woodchuck Populations

Damage caused by muskrats and
woodchucks can be greatly reduced
by eliminating as many woodchucks
and muskrats as possible, if the pond
is not adjacent to extensive muskrat
or woodchuck habitat. If the area
surrounding the pond has extensive
wetlands or extensive meadows,
hayfields, or agricultural lands, then
the animals that are eliminated will
be replaced very quickly by new ani-
mals from the surrounding habitat,
and damage will be reduced only
slightly, if at all.

Muskrats and woodchucks can be
eliminated by shooting, trapping,
and fumigation. All of these methods
require either a legal hunting license,
trapping license, or a damage control
permit issued by a DNR conser-
vation officer. Because these regula-
tions change occasionally, check the
annual hunting and trapping regula-
tions and consult your local conser-
vation officer concerning special
provisions for damage control.

Shooting
Muskrats can be shot as they swim

across the pond surface or forage
along the edge of the water especial-
ly in the early morning and late
evening. For safety reasons, use a
shotgun loaded with shells contain-
ing No. 1, 2, 3, or 4 shot. Muskrat
shooting requires a damage control
permit. Woodchucks can be easily
shot as they forage around their bur-
row openings throughout the day
except in the middle of an extremely
hot, sunny day. Since it is usually

Bait set

Various types of trap sets for removing muskrats.

difficult to get within shotgun range
of a woodchuck, shooting usually
requires a rifle. Woodchuck shooters
need either a hunting license or a
damage control permit.

Trapping
The easiest way to trap muskrats

and woodchucks is to use a body
gripping trap that kills the animal
instantly. These traps, called coni-
bear traps, are placed directly over
the burrow entrance or along run-
ways or in areas where muskrats are
digging into the bank for under-
ground roots, bulbs, etc. When the
animal tries to pass through the trap,
the trap is set off and the animal is
instantly killed. Use conibear trap
size 110 for muskrats, 120 for wood-
chucks less than ten pounds, and 160
for woodchucks over ten pounds. A
trapping license or damage control
permit is required. When muskrats
are trapped under a trapping license,
all trapping regulations must be
obeyed. If leg hold traps are used to
catch muskrats, they can be set as

Turtle trap.

bait sets, slide sets, float sets, or
under-ice sets, but be certain to fas-
ten traps to stakes placed in deep
water so muskrats quickly drown
and don't twist or gnaw feet off and
escape. Again, all sets must be made ,
in accordance with trapping regula-
tions if done under a trapping
license. If you obtain a damage con-
trol permit for use on your own land,
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trapping regulations do not apply.
You may also use repeater traps in
the burrows to catch several musk-
rats at one setting.

Muskrats and woodchucks can be
caught in the appropriate sized wire
box trap. Bait these traps with slices
of apple, white or sweet potato, or
banana, pieces of carrot or any simi-
lar item that the woodchuck and
muskrats readily accept. Animals
caught in the wire box traps can
them be humanely destroyed or
transported to another location and
released providing you have the per-
mission of the landowner upon
whose land you release the animal.
A trapping license or a damage con-
trol permit is also needed.

Burrow Fumigation

Muskrats and woodchucks can be
asphyxiated in their burrows by
fumigation with concentrated smoke
or toxic gas. A damage control per-
mit is required. Additional informa-
tion and certain supplies for damage
control can be obtained from the
United States Department of
Agriculture Animal Damage Control
Office. Check with your MSU
Extension County Office or the
District DNR Office for the address
and phone number of the state ADC
office. Whenever using fumigation,
apply the material as directed by the
label then seal the burrow entrance
with a piece of inverted sod or a
large wad of damp cloth or newspa-
per. Wait five minutes to see if a
plume of smoke is rising from a sec-
ond entrance. If the plume of smoke
is seen, treat the second entrance in
the same manner. After three days,
check to see if the burrows have
been reopened. If they have been
reopened, re-treat in the same man-
ner during night hours.

Moles
Mole burrows can destroy patches

of sod on dams or pond banks,
which causes erosion. Mole damage
can be controlled by direct killing,
trapping, or burrow fumigation. In
ail cases, only treat active tunnels.
To «££ if a tunnel is being actively
used, gefttly flatten a short section of
the ridge above the tunnel. If in use,

the ridge will be raised again within
24 to 48 hours. Applying any mole
damage control method to inactive
burrow systems is futile. For further
details contact your local MSU
Extension county office.

Birds
Several kinds of fish-eating birds

consume fish from fish ponds, espe-
cially kingfishers, herons, mer-
gansers, and domesticated ducks.
Fish-eating birds may also carry par-
asites that infect fish. All of these
birds can be scared away by noise
making devices, such as gas pow-
ered automatic explosion cannons
and bird scaring shotgun shells
which fire an explosive charge into
the air that detonates 50 to 100 yards
away. Use exploders and scare shells
in combination. The locations, firing
intervals, and firing times must be
varied, at least every third day, or
the birds soon become accustomed
to these frightening techniques.

Scarecrows, artificial snakes,
hawk or owl decoys, and special bird
frightening balloons can also be used
to scare birds away. These devices
must be positioned imaginatively
and must be moved frequently, at
least every other day, or they soon
become ineffective. They are most
effective if used in combination with
scare shells and automatic explosion
cannons.

Discourage herons by grading
pond edges to form rather steep
underwater side slopes. Three feet of
horizonal distance per foot of slope
is the maximum slope recommended
for safety (see Chapter 3 — Pond
Construction). If necessary, suspend
chicken wire horizontally at or near
the water surface along the shallow
parts of the pond edge.

Discourage kingfishers by remov-
ing all perches, such as posts and
dead tree limbs, close to the pond. If
muscovy ducks are kept in the pond,
confine them to a small part of it.
Kingfishers, herons, mergansers and
other migratory birds are protected
by federal law. Consult the U.S. Fish
and Wildlife Service or U.S. Depart-
ment of Agriculture Animal Damage
Control about regulations.
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Swimmer's Itch
Swimmer's itch is caused by a

minute free-swimming parasite that
burrows into and irritates the skin.
This parasite is carried by waterbirds
and develops in certain kinds of
snails before it attacks humans.

Ridding a pond of swimmer's itch
means controlling the water birds
and snails. Do not feed ducks, geese
and other water birds that can carry
the parasite. Remove plants and
pond bottom debris to help further
reduce water bird numbers and to
help control snails. Copper sulfate
has also been used to poison snails
under an extra-label exemption. For
more information contact the
Michigan Inland Lakes Management
Unit of the Land and Water Manage-
ment Division of the DNR (Box
30028, Mason Building, Lansing, MI
48909, 517-373-8000). Do not use
copper sulfate treatment in ponds
containing trout; trout are extremely
sensitive to copper.

Turtles and Snakes
Turtles, especially snapping tur-

tles, and snakes, especially northern
water snakes, eat fish. Turtles also
eat fish eggs, fish on stringers, and
bait from hooks. In recreational fish
ponds, turtles and snakes rarely eat
enough fish to have an effect on the
fish population. Turtles and snakes
do not feed daily as do mammals and
birds, and then they feed primarily
on minnows, other small fish, and
the smaller game fish. Because only
small game fish are taken and then
taken infrequently, the effect of this
predation rarely reduces the numbers
of large catchable game fish.

Some pond owners want to re-
move turtles and snakes simply
because they are afraid of them or
don't like them. Snake and turtle
populations can be reduced by mow-
ing pond bank vegetation and
removing logs, tree roots, branches,
and large stones from the shoreline.
Reducing this habitat reduces the
opportunity for these animals to sur-
vive, but mowing eliminates the
advantages of having a vegetational
buffer strip to filter nutrients and silt
out of water that runs off into the
pond. Persistent killing can also



reduce snake populations, but indis-
criminate killing of all snakes
regardless of species accomplishes
little and may create or intensify
other problems, such as rodents.

If it becomes necessary to remove
turtles from a pond, turtles are easily
trapped using a trap that is easily
constructed from chicken wire. To
make the trap, roll a piece of one-
inch mesh chicken wire 60" wide
and 60" long into a cylinder 60"
long. On both ends of the cylinder,
make 4 cuts, 15" apart. Each cut
should be 12" deep. Now fold these
ends of the cylinder inward and reat-
tach the cut ends to each other to
create funnels pointing inward with
a small end opening of approximate-
ly 12" by 6". A trap of this size will
catch all but the largest snapping tur-
tle. To trap a very large snapping
turtle that weighs more than 20 lbs.,
start with a piece of chicken wire
that is 6 by 8 feet. Follow the previ-
ous directions but this time make the
opening of the small end of the fun-
nel leading into the trap approxi-
mately 10" by 18".

To use the trap, place it in shallow
water where turtles are most likely
to feed. Make sure that the top part
of the trap is above water so that
entrapped turtles or other animals
accidently trapped do not drown.
Nylon rope or metal cable should be
fastened to the trap and tied securely
to a tree, rock, stake or other non-
moveable object on shore so that
entrapped animals do not roll the
trap into deeper water and drown.
Almost any meat bait will work
effectively in the trap, but one of the
most convenient and effective baits
available is a partially opened can of
sardines. Place the partially opened

can into the trap before putting the
trap in the pond.

Mosquitoes
Mosquitoes don't generally thrive

in fish ponds. If much of a fish pop-
ulation exists, the mosquito larvae
will be eaten. Moreover, mosquitoes
need calm water surfaces for devel-
opment. Any parts of a pond that
wind ripples will be unsuitable. Only
very shallow, protected pond edges
will support them. Small fish usually
dispose of most larvae in these
places.

Most kinds of mosquitoes that
cause problems for people come
from temporary puddles that lack
fish. Keeping a stable pond water
level prevents the frequent flooding
of shoreland which would make iso-
lated puddles for mosquito breeding.
Don't try to control mosquito breed-
ing unless you have found exactly
where they're breeding. Then con-
fine control efforts to those sites.

Beware of using insecticides near
ponds to control mosquitoes. These
chemicals are very likely to kill the
fish.

A safe, effective, and pleasant
mosquito control is to install a pur-
ple martin house near the pond or at
the area of human activity. One
colony of martins will usually keep
mosquitoes at a tolerable level dur-
ing daytime and early evening.

Another biologic way to control
mosquitoes is with gambusia fish.
These small warm-climate fish can
be stocked in marshes, swales and
seasonal puddles where our native
mosquito-eating fishes are frozen
out in winter. Gambusia also die in
cold weather, but it's easy to recap-

ture a few and keep them indoors
during the winter, then stock them
again in late spring. A few in each
separate water area will multiply fast
and keep mosquito larvae cropped
down.

Leeches
(Bloodsuckers)

Michigan has about 50 species of
leeches, of which only four attach to
humans. Most kinds of leeches feed
on other animals, such as turtles, or
on dead matter. Therefore, the first
thing to determine is whether leech-
es are attaching themselves to peo-
ple—or whether leeches have mere-
ly been sighted in the water. No con-
trol is needed unless the leeches are
definitely causing a problem.

Often, the most effective way to
reduce leech populations is to reduce
the amount of organic debris on the
pond bed. Leeches dwell in accumu-
lations of twigs and leaves at the bot-
tom of the pond and swim up or
reach out to attach to host animals.
Some leeches attach to aquatic plants
and stretch to amazing lengths in
search of passing food. Preventing or
controlling beds of dense vegetation
may also help to control leeches.

Another method for controlling
leeches is to have plenty of bass in
the pond — or trout, if it is a cold-
water pond. Such fishes are avid
predators on most of the trouble-
some leeches. In fact, some kinds of
leeches are highly effective fishing
baits, and they are a hot-selling item
at bait shops. Stocking 25 to 50
yearling (6-8-inch) bass per acre
should reduce leech populations so
that they are no longer a problem.
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Fish Parasites and Diseases

It's normal for pond fish to have
parasites such as grubs, or worms
on or in the skin, attached to the
gills, within the gut, or embedded in
the flesh. No fish parasites in
Michigan pose a threat to human
health if the fish is cooked
thoroughly before being eaten.
Neither should the parasites affect
flavor of the fish. The sight of them
may be unappetizing, but few of the
many fish parasites are detected by
most people during cleaning, cook-
ing and eating.

Parasites may be especially
numerous on fish that live in
shallow, weedy ponds. Fish from

deep ponds with few weeds general-
ly have fewer parasites. Many of the
parasites that infest fish live part of
their lives in host animals, such as
clams and snails, that dwell in
shallow water or on plants. Because
there are so many kinds of these in-
termediate hosts, it's impractical to
try to control fish parasites in most
ponds—other than by making the
pond deeper and less weedy.

Some of the more common kinds
of fish parasites are: threadworms,
spiney-headed worms, tapeworms,
anchor worms, flukes, fish lice or
gill lice, leeches, lamprey, and vari-
ous microscopic organisms. The

Table 12-1. Common Fish Diseases and Their Symptoms

Name of disease
(and fishes affected) Causative agent Symptoms

Skin fungus or water mold
(all fishes)

Columnaris
(all fishes)

Red sore
(northern pike)

Furunculosis
(trout and salmon)

Black spot or black grub
(mostly warmwater fishes*)

"Ich" or white spot
(mostly warmwater fishes)

Lymphocystis
(perch, walleye, sunfishes)

Tumors and other deformities
(all fishes)

Saprolegnia fungus
(often results from injury
to skin)

Chondrococcus
columnaris bacterium

Aeromona liquefaciens
bacterium

Aeromonas salmonicida
bacterium

strigeoid trematodes

Ichthyophthirius
mulfifilis protozoan

Injuries, dietary problems,
genetic causes, etc.

Tufted growths of fine white or
gray threads radiating V3 inch
or more from body.

Grayish-white spots surrounded
by red on parts of head, gills,
fins or body.

Open bleeding sores from which
scales are lost.

Boils or furuncles on skin, in-
flammation of inner body walls,
many small internal hemor-
rhages, bright red spleen and
swollen kidneys.

Small black spots just under
skin and in muscle. These are
cysts containing a microscopic
stage of this fluke.

Tiny white spots on body.

Raised nodular masses of light-
colored tissue resembling warts
on skin.

External and internal tumors of
various sorts, spinal defor-
mities, shortened or flattened
heads.

•Also trout where the water is unfavorably warm.



Life cycle of the yellow grub.

broad tapeworm of man, infre-
quently found in fish from a few
waters in Michigan's Western Upper
Peninsula, is the only real threat to
humans—but again, only in cases of
inadequate cooking.

Aside from effects of parasites on
the appearance of fish flesh, some
parasites and diseases can severely
hamper fish growth and survival.
This is most likely to be a problem
where fish are crowded, as in trout
ponds where the number of fish is
kept unnaturally high by heavy
stocking and supplemental feeding.
Disease is also more likely to occur
when the fish are stressed by un-
favorable temperature, low oxygen
supply, or other water quality pro-
blems.

Common diseases of Michigan
fishes are listed in Table 12-1. If the
symptoms described there are
noted, or if abnormal numbers of
dead fish occur, contact a private
fisheries consultant for positive
identification and proper treatment.
See the Appendix for information
on private consultants. Disease or
parasite identification and treat-
ment recommendations can also be
obtained for a fee by sending speci-
mens of the fish to the Michigan
State University Animal Diagnostic
Laboratory (East Lansing 48824).

Pond owners should carefully ex-
amine fish they intend to stock. If
the fish show signs of distress, para-
sites or disease, don't stock them.
They may be a poor investment and
may infest other fish in the pond. A
fish breeder or dealer who delivers
diseased fish for stocking should be
instructed to keep and treat all fish
or destroy them. Under no circum-
stances should diseased fish be
stocked into public waters. In fact,
for this very reason, no fish should
be stocked in public waters without
a state permit

Life cycle of the "ich" skin parasite.
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Pond Safety and Liability

A fishing pond may also furnish
some swimming, boating, hunting,
ice skating, wading, and picnicking,
although it may be designed to make
it best for fish and without ideal
features for other uses. It will be a
special attraction to children.

Because a pond attracts people, it
presents an accident hazard.
Drownings are second only to
motor-vehicle mishaps as a cause of
accidental death among people in
the active age groups, particularly
children.

Each pond owner has moral and
legal obligations to family, friends,
neighbors, and even trespassers to
make the pond as safe as possible.
Providing certain safeguards can
prevent an incident from becoming
an accident or even a fatality. Simp-
ly posting a pond against trespass
doesn't relieve the owner of respon-
sibilities. Legal liability is often bas-
ed on whether the owner has taken
all reasonable precautions against
mishaps. A pond owner should con-
sult his or her attorney and insur-
ance company about liability for
serious accident or death and about
legal requirements for safety pre-
cautions at the pond.

Find out what both community
and state liability laws are for injury
or death resulting from use of the
pond. Local laws may vary greatly.
This is especially important if the
owner intends to open the pond to
the public and charge a user fee.

Here is a list of fairly economical
safety measures:

— Grade the pond bed to elimi-
nate steep slopes or drop-offs.

— Remove stumps, logs, large
rocks, and trash that could
pose a hazard to waders,
swimmers, and boats. Broken

glass and other sharp objects
are especially to be eliminated.
Place warning signs near spe-
cific danger areas, telling
water depth and location of
nearest telephone.
If there is to be swimming,
mark a safe special area for it
with buoyed lines.
Install life-saving equipment
on the pond bank where it can
be easily seen and used.
Be sure that piers, rafts, and
landings are well-constructed
and braced.
Erect adequate fencing and
gate with lock to prevent un-
authorized entry, especially by
children.
Keep boats used on the pond
in good condition. Never over-
load them. Instruct passengers
never to stand up in the boat.
Provide one Coast Guard ap-
proved life preserver for each
person on board. Use com-
mon-sense boat safety in all
other respects!
Beware of thin ice! Test ice
strength with a spud or auger,
and actually measure ice thick-
ness before venturing over
deep water. Don't walk or
skate on freshly-formed ice
that is less than three inches
thick. If ice is thawing, it may
have to be much thicker than
that. Snowmobiles shouldn't
be driven onto ice less than
five inches thick.
Keep a wooden ladder at the
pond edge in winter. This can
be shoved to someone who has
fallen through the ice.
Never let a child play at the
pond alone, no matter what
the season.
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— Everyone who lives, works, or
plays near a pond should
know how to swim and how to
give artificial respiration. Find
out more about it from your
local Red Cross organization.

Follow these steps to install a rescue
station:
1. POST—a 6-ft two-by-four or
four-by-four, preferably painted
yellow. Set post about 2 ft into
ground, standing no more than 4 ft
out of ground, near water at any
point where swimmers might get in-
to trouble. Paint "THINK, THEN
ACT" down length of post on all
sides. About 1 ft from top of post,
attach metal shelf bracket, wooden
arm, or 60-penny spike as hook for
coiled rope and jug float.
2. JUG—a gallon plastic jug with
an inch of water inside for throw-
ing. Paint "FOR EMERGENCY
USE ONLY" on side.
3. LINE—a 40-ft length of plastic-
coated clothesline. Tie one end to
handle of plastic jug. At opposite
end, fasten a 4-inch piece of two-by-
four to prevent line from slipping
completely through hands or from
underfoot when thrown.
4. POLE—a 10-ft or 12-ft bamboo
pole or sapling. Since pole will be
used to extend to anyone struggling
in water, tip and butt should be
wrapped with friction tape to reduce
slippage. Paint pole white. Hold
pole in upright position by placing it
in two 6-ounce tin cans, nailed near
bottom of the post about 6 inches
apart.
5. TIN CONTAINER—a 46-ounce
juice can or a 2- or 3-lb coffee can.
Remove one end, then slide can over
top of post. Fasten down with one
nail through center of top so it is
possible to rotate and read the
poster described below.
6. POSTER—a sheet of safety tips,
rescue methods, and emergency tele-
phone numbers. After applying a
coat of spar varnish to can, attach
poster to can and mount can at top
of post. Let dry thoroughly, then
varnish poster to protect against
weather.
Note: Add a ladder to the rescue sta-
tion, if the pond is likely to be used
in winter.

Steps in making a rescue station.
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State Regulations On Pond Building
And Management In Michigan

The Michigan Department of
Natural Resources (MDNR) actively
regulates pond construction and man-
agement. The laws exist to protect
our state's environmental resources.

Pond Construction
Any pond built in violation of

local, state, or federal law or without
the appropriate permits may be con-
sidered illegal. Civil action may be
initiated and the court can order the
removal of the pond and renovation
to the pre-existing habitat at the
owner's expense. A state permit is
needed for constructing a pond if
any of the following are true:

— It will be formed by damming
any running water.

— It will be connected to any run-
ning or standing body of water
including wetlands.

— It will be within 500 feet of
any other water body.

Contact the nearest DNR office or
Soil Conservation office early in the
pond planning to find out what
restrictions may apply to your situa-
tion and to determine what local,
state, or federal permits, if any, will
be needed.

Using Chemicals
Any use of chemicals to kill or

control algae, weeds, fish, or aquatic
pests (for example, swimmer's itch)
may require a permit or require certi-
fication of the applicator. Permits are
required for chemical application to a
porrd. jf any of the following are true:

— It is not entirely private or
under single-party ownership.

— It has any type of outlet.
— It is within 500 feet of any

other water body.
— It is 10 surface acres or greater.
Contact the Inland Lakes Manage-

ment Unit, Land and Water Manage-
ment Division of the DNR (P.O. Box
30028, Mason Building, Lansing, MI
48909, 517-373-8000) for permit
applications to control algae, weeds,
or aquatic pests. Contact the Fish
Division of the DNR for permits to
control unwanted fish populations.

Lists of certified aquatic pesticide
applicators can be obtained from the
Michigan Department of Agriculture,
Pesticide and Plant Pest Management
Division (P.O. Box 30017, Lansing,
MI 48909, 517-373-1087).

Fish Stocking
An MDNR permit is required for

fish stocking in public waters, in
private waters having fish migration
from public waters, and in private
waters connected by any water route
with bodies of water in other owner-
ship. "Private" means that the pond
is in single-party ownership. No
stocking permits are needed in ponds
which are completely landlocked
and under single-party ownership.

A state license is also required for
anyone who wishes to sell fish for
stocking. This is called a "fish
breeder's license." A seller of fish
must have this license whether or
not he or she is the actual breeder of
the fish or just a dealer for fish that
someone else has bred.



Tight regulation of fish selling
and stocking is needed to control
fish diseases and to prevent entry of
certain kinds of fish into waters
where they might be harmful.
Importation of fish into Michigan
from other states or Canada needs a
further special permit.

For stocking the kind of pond that
needs a fish stocking permit,
contact the nearest MDNR District
Fishery Biologist (list in Appendix).
There is no application fee. Apply at
least a month in advance. Helpful
advice on how best to stock the
pond may be gained in the process.

Introducing
Exotic Fish

Exotic is the term applied to kinds
of fish not native to an area. Fishes
exotic to Michigan may not be
brought in or possessed here with-

out a special permit from MDNR.
No permits will be issued for impor-
tation of any exotic species until it
has been proved that such an intro-
duction would not cause harm.
Much environmental degradation has
been caused by exotics introduced in
the past. The common carp is an
example.

The recently much publicized Asi-
atic grass carp (white Amur) and
various kinds of tilapia fishes are ex-
otics often suggested as aids in pond
weed control or food production.
Present policy forbids issuance of
permits for them. Their harmless-
ness hasn't been proved, and there is
much reason to suspect that the grass
carp would damage lake and pond
habitat for fish, waterfowl, and other
valued animals. Don't purchase or
accept gifts of grass carp or other
exotics.

Fishing Regulations
A current Michigan fishing license

is required for all persons of 17
years or older when fishing on ponds
that are public or have a connection
through which fish may enter from
public waters at some time of the
year. In such ponds, statewide fish-
ing seasons, size and creel limits
apply.

In landlocked ponds with single
ownership of the banks, statewide
fishing laws don't apply, and no
fishing license is needed. Anglers
taking trout, bass, or other game or
panfishes from such ponds during
closed seasons or in numbers or
sizes at variance with state law
should obtain written verification
that the fish were taken from private
waters before transporting them on a
public road or highway.
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Appendices

District Offices of the
Michigan Department of
Natural Resources

Contact the nearest one regarding
permits for the following pond man-
agement activities: damming; pond
digging or redredging within 500 ft.
of any flowing water; fish stocking;
pond draining; use of algicides or
weed-killing chemicals; use of fish
toxicant chemicals; and aquatic
weed cutting or harvest.

1. North U.S. 41, Box 440
Baraga, MI 49908
(906-353-6651)

2. 1420 U.S. 2 West
Crystal Falls, MI 49920
(906-875-6622)

3. 6833 Highway 2, 41 & M-35
Gladstone, MI 49837
(906-786-2351)

4. P.O. Box 77
RR 1, South M-123
Newberry, MI 49868
(906-293-5131)

5. 1732 M-32 West
Gaylord, MI 49735
(517-732-3541)

6. 8015 Mackinaw Trail
Cadillac, MI 49601
(616-775-9727)

7. P.O. Box 939
191 S. Mt. Tom Road
Mio, MI 48647
(517-826-3211)

8. 503 W. Euclid Ave., Suite 98
Bay City, MI 48706
(517-684-9141)

9. 350 Ottawa, N.W.
Grand Rapids, MI 49503
(616-456-5071)

10. 621 W. 10th Street
Box 333
Plainwell,MI 49080
(616-685-6851)

11. 301 E. Louis Glick Hwy.
Jackson, MI 49201
(517-780-5000)

12. 38980 Seven Mile Rd.
Livonia, MI 48152
(313-953-0241)

Michigan State University
Extension

MSU Extension county offices are
listed in the phone book under your
county government. They can provide a
local source for additional copies of
this bulletin and additional bulletins
and information about ponds and com-
mercial fish culture.

Sources of Fish
for Stocking

Contact one of the above offices for
a free list of licensed fish breeders.

Consulting Biologists for
Private Pond Investigation
and Management
List available from:

Extension Aquatic Program
Dept. of Fisheries & Wildlife
Michigan State University
East Lansing, MI 48824
(Phone 517-355-7493)

Fish Disease Diagnosis
and Prescriptions
for Control
Animal Health Diagnostic Laboratory
Michigan State University
East Lansing, MI 48824
(Phone 517-353-1683)

Aquatic Plant
Control Permits
MDNR Inland Lake Management Unit
Land and Water Management Division
Box 30028
Lansing, MI 48909
(Phone 517-373-8000)

Certified Aquatic Pest
Applicators List
MDA Pesticide and Plant Pest

Management Division
P.O. Box 30017
Lansing, MI 48909
(Phone 517-373-1087)

Animal Damage
Control Permits
USDA Animal Damage Control
108 Spring Street
St. Johns, MI 48879
(Phone 517-224-9517)
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