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Pond ecology is best described as the
interaction of the life in your pond with
the environment that exists there. A
shallow, nutrient rich pond, exposed
to sunlight with little water flowing
through it will be teeming with algae and
aquatic plants. It may have very little animal life present because of low oxygen levels.
In contrast a newly created, deep, spring fed pond may have little life of any kind in it
because of low temperatures and lack of food supply.
All ponds age. A pond begins with mostly water, few nutrients, and little aquatic
life. Over time the pond accumulates nutrients. This enrichment process is called
eutrophication. The addition of nutrients stimulates the growth of aquatic life. These
organisms live and grow and die. Their remains decay in the pond and the nutrients it
took to grow them are released back into the water of the pond to keep the cycle going.
Eventually, though, there will be an accumulation of material that resists decay and the
pond will fill up. It will become a bog and someday will resemble dry land. The process
of return to dry land can happen in a decade or may take centuries. As a pond owner
your job is to slow the process down as much as possible. Some of the principles you can
employ are described below.

NUTRIENTS

Four basic elements are required to make aquatic organisms. They are carbon,
oxygen, nitrogen, phosphorous. Of course it takes more than these to make even the
simplest organism, but these are the materials required in abundance. To prevent the
rapid aging of a pond (eutrophication) aim to exclude the rapid introduction of these,
especially nitrogen and phosphorus. There are three practices that are particularly
helpful in slowing the aging process. Animal access to ponds or streams that feed ponds
should be restricted to limit inputs of nitrogen and phosphorus from their wastes.

BUFFERS

Maintaining vegetation in all areas through
which water must flow to reach the pond
is very beneficial to the pond. Such buffers
both slow water down and filter it. Slow
moving water allows sediment to drop
out of the water. Much phosphorus is attached to soil particles so that sedimentation
is effective in keeping phosphorus out of the pond. Keeping sediment out of the pond
also prevents the pond from being made shallow by filling it with sediment. This
contributes directly to our primary objective keeping the pond from returning to dry
land. A deeper pond, will also be a cooler pond. A general principle of biology is that
lower temperatures slow the growth of organisms. So again the buffer area contributes to
conditions that help slow the aging process for the pond.

SEDIMENTATION

Another method of keeping sediment out of ponds
is to provide a shallow pool at the inlet of the pond. Water
passing through this pool on its way to the pond will have
an opportunity to drop its sediment load in the pool. This
pool should be of such dimensions that it can be easily
cleaned with a backhoe from the shore of the pool. A
sedimentation pool helps the pond in the same way that
sediment removal by buffer strips does.

ECOLOGICAL BALANCE

Ponds are most satisfactory when there is a complete
and balanced food web in place. Starting at the top this
means that planktonic algae are present in sufficient
quantity to feed some zooplankton. The zooplankton in
turn provides food for the smallest fish and aquatic insects.
These in turn become prey for larger fish which finally
may be taken by
raccoons, bears, or
fishermen.
Another part
of ecological balance
involves the higher
plant community.
Too many plants are
discouraging to the
pond owner and are also detrimental to the food side of
the ecology just described. From the pond owners point of
view, a pond full of vegetation presents a poor appearance,
interferes with fishing, swimming, and boating. From the
view point of aquatic life there are problems too. Some
aquatic plants are valuable in providing shade, hiding
places for small fish, habitat for some aquatic insects and
animals, as well as being a food source for some fish and
animals. When the vegetation becomes excessive not only
does the angler’s hook get entangled, the bait is hidden
from that trophy bass. The vegetation that hides the bait
also hides his prey making the hunt unsuccessful. Such a
pond decreases its capacity to produce fish.
A seldom discussed problem in the management of
aquatic vegetation is the potential to eliminate too much
vegetation or to eliminate beneficial plants along with the
targeted weeds.
This is something to
remember when considering
weed control in ponds.
Some helps are to treat the
pond in parts over time, to
use mechanical methods,
or perhaps to use an
appropriate number of grass
carp to keep things “pruned
up” instead of wiped out.
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AERATION

Oxygen in pond water is very beneficial to the overall
health of the pond. The value to fish is obvious. Less
obvious, but of great importance, is the ability of the pond
to get rid of waste. The waste that occurs in the pond
includes “deposits” from its animal life - fish and geese,
waste material that
enter with storm water
runoff, as well as plant
and animals that die
in the pond. Aerobic
bacteria work about
20 times faster than
anaerobic bacteria
in breaking this waste down and putting it into solution.
Once in solution it can be flushed out or is available to
grow new life.
Oxygenation of pond is quite interesting. It happens
in two major ways. Plants and algae do photosynthesis
during the day and wind adds oxygen at night. The
oxygen plants produce is released into the pond water and
maintains high levels of oxygen in the pond.
The other method of getting oxygen into pond water
occurs by oxygen exchange with the atmosphere at the
surface of the pond. The rougher the surface the more
rapid the exchange.

WATER FLOW

A discussion that occurs when a new pond is planned
concerns the water supply for the pond. A pond with a
continuous supply of water is almost always going to be
a more satisfactory pond than one with an intermittent
water supply. Ponds lose
significant water by evaporation
during the summer. Ponds with
sufficient inflow stay full while
the water level in others declines
exposing an unattractive muddy
beach around the perimeter of the
pond. The nutrient conditions in a
pond with a continuous overflow
are likely to be better, because
excess nutrients will leave with the
overflow water. In contrast the pond having intermittent
flows only has a chance to purge excess nutrients during
storm events. Such ponds are prone to accumulate
nutrients much more rapidly than their overflowing
cousins. The accumulation of nutrients leads to excessive
vegetative growth.

WINTER POND ECOLOGY

In the winter water gets much colder and ice may cover the
top of the pond for an extended period of time. How do
these factors affect the animals living in the pond?

Pond Ecology Continued...
Fish, frogs, and turtles are amphibians with adaptive
features to accommodate this less friendly environment.
Their body temperature falls with the water temperature
decreasing their respiration rate and energy needs. Frogs
and turtles burrow into the mud at the bottom of the pond
and hibernate there. They are able to do this by breathing
through their skin.
Since ice cuts off the entry of oxygen into the pond
water through the surface you may wonder how even the
low level of oxygen
needed is supplied
during this time.
Enough light gets
through the ice to
cause some photosynthesis among aquatic
plants. A completely
snow covered pond can
cause “winter kill,” the
death of fish, frogs, and turtles. However, hand plowing
lanes across a pond to clear the snow from about half the
ice prevents that from happening.
A winter management consideration is to keep
about 30% of the ice free of extended snow cover. Be sure
that the ice is safe for the method of snow removal proposed. An alternative is to use a diffuser type aerator to
add oxygen and keep a small area free of ice.

SUMMARY

Ponds have a life cycle. A long life is best achieved
by limiting the inputs of nutrients to the pond. Capture
sediment before it enters the pond, limit the use of
fertilizers within the pond’s watershed to the extent
possible, limit animal access when possible, and prevent
the addition of organic matter. Flushing of nutrients from
the pond is encouraged by a clean, year round water
supply. Mechanical removal of plant vegetation is also a
method of removing significant nutrients from a pond.
Finally the values of aeration in both supporting aquatic
life and promoting the decay of waste material were noted.
Keeping the surface clear of plant cover and open to wind
action are aids to better aeration. By addressing the overall
ecology of your pond you can enjoy the rewards for many
many years to come.

FEATURED SPECIES

The Bladderwort

Common
bladderwort is an
often overlooked,
but remarkable
aquatic carnivorous
plant with highly
divided, underwater
leaf-like stems and
numerous small “bladders”. The flowers, which grow
above water, are yellow, two-lipped with a forward
facing spur on the lower lip (similar in form to
snapdragons).
The “bladders”, from which the common
named is derived, are used to capture small aquatic
organisms. Hairs at the opening of the bladder
serve as triggers, and when contacted, mechanically
cause the trap to spring open, drawing in water and
organisms like a vacuum. Enzymes and /or bacteria
inside the traps aid in digestion.
Native to the Northern Hemisphere, and
known to occur in fifty of the United States. It is
found in lakes, ponds, wet marshes, and rivers and
some streams.
Bladderwort is occasionally
used by aquarists in
tropical aquariums,
but it has a habit of
growing quickly and
intertwining with
other aquatic plants,
requiring frequent
maintenance.
Several insects,
mammals, and waterfowl
use common bladderwort as a food source, and
others use the stems as shelter, or to lay eggs.

something to think about...
When selecting plants for your pond or lake consider
using species native to the northeast region or non
invasive exotic plants. When invasive plants are used
many harmful ecological impacts can occur.

Look for more on native vs. invasive plant species
in the next issue!
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from the pond crossword
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Across
1. a species of freshwater fish sometimes called a
sunny or copper nose
3. slow water down and filter it
7. when the water column separates into layers
8. the interaction of the life in your pond with the
environment
10. a tall reedy marsh plant, that can become a
nuisance
12. one of the four basic elements required to create
aquatic organism
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Down
2. can cut off oxygen to the pond during the winter
4. the process of settling or being deposited as
sediment
5. aquatic carnivorous plant with “bladders”
6. the round floating leaf of a water lily
9. is added to the water by plants and algae
11. large amounts of this aquatic species can cause
fish kills

Crossword key can be found on page 6

Bradford County Lake/Pond Management Organization:
A Private Lake/Pond Owner Network
ABOUT THE PROGRAM

Anyone who currently owns a pond or lake or currently has property on one, certainly appreciates the value of that resource. The quality
of water, and the way the pond or lake is managed can either enhance or detract from the value of your property. Yet management is
not simply constructing a dam and letting the basin fill, or adding herbicide as needed for weed growth. Issues such as where to locate
the pond or lake and, once it exists, fisheries management, fish stocking water quality, plant management, rules and regulations, etc.
all involve a systems approach. These systems require an understanding of the dynamics of the pond or lake under consideration. With
the extremely limited amount of public help for private pond/lake management, the owners are often left to themselves or private
consultants. And while consultants are extremely valuable, much of the initial work can be done by the owner with a little guidance or
direction.

DIRECT BENEFITS FROM JOINING

GOALS AND OBJECTIVES

• Deliver informational, educational and technical
assistance to private lake and pond owners in
Bradford County
• Assist private lake/pond owners in developing
management objectives and plans for their waterbodies
• Provide coordination assistance to communities
living around County lakes/ponds in organizing and
developing management associations

• Discounts on informational workshops on
current lake/pond management topics
• Informational newsletters
• Training on analytical testing equipment
• Technical assistance in identifying management
goals and objectives
• Technical assistance in developing and carrying
out management plan

* DETACH AND RETURN WITH PAYMENT*
NAME:
ADDRESS:
EMAIL:

PHONE:

POND/LAKE NAME:

SIZE:

MEMBERSHIP TYPE: [ ] PRIVATE - EMAIL $10.00 [ ] PRIVATE - MAIL $15.00 [ ] CONSULTANT/PROFESSIONAL $30.00
MAKE CHECK PAYABLE TO:
RETURN TO:
		
		

BRADFORD COUNTY CONSERVATION DISTRICT

STOLL NATURAL RESROUCE CENTER
200 LAKE ROAD, SUITE E
TOWANDA, PA 18848

*Must become a member to continue receiving From the Pond Newsletter*
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Pond Assistance Fee Schedule
Updated March 1, 2021
Initial site visit to determine wetland presence/site layout - $20
•

Provide guidance for potential wetland impacts by:

		

o

Examining plants on-site

		

o

Taking soil probes to identify presence of hydric soils

•

Recommend wetland delineation if needed.

•

Identifying any near-by watercourses and floodways that may be present.

•

Educating landowners about wetlands and their role in the environment

Site visit to discuss any physical repairs needed - $20
•

Dredging

•

Dam and/or spillway maintenance

Water Quality/ Plant Assessment/ On-Site Management Suggestions - $50
•
		

Use Hydro Lab to determine baseline water quality readings
o

Temperature, dissolved oxygen, specific conductivity, pH

•

Identifying aquatic plants from shoreline

•

Discuss possible treatment options or management styles to achieve desired

		results.
Environmental Assessment for Grass Carp Permits - $75
•

Only needed for ponds 5 acres or more

•

Identify plant species and their density

•

Inspect outlet structures to ensure proper measures are being taken to 		
restrict release of grass carp into surrounding waterbodies and/or 			

		

watercourses. (Photo documentation required)

•

Prepare aerial maps with outlet structures clearly labeled

•

Prepare environmental assessment report, include all required documents,

		

and send to appropriate PA Fish and Boat Commission permit reviewer. Some

		

follow up with PAFBC permit reviewer may be needed.

Management Plan Development - Cost (TBD) based on needs/time commitment
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•

Bathymetric mapping

•

Plant ID and reporting

•

Management planning

“Zebra Mussels are one of the most troublesome
invasive species in the United States and can cause major
ecological and economic damage such as clogging water
intake pipes, damaging boats, or damaging fisheries by
impacting aquatic food webs,” said Sean Hartzell, PFBC
Aquatic Invasive Species Coordinator. “Zebra Mussels
are small and can produce microscopic larvae, so any
water containing contaminated moss balls may contain
larval Zebra Mussels. The potential spread of this invasive
species is a major concern for our aquatic resources in
Pennsylvania.”
The PFBC urges anyone who has purchased a moss ball
within the past several weeks to follow U.S. Fish and
Wildlife Service (USFWS) guidance on how to properly
disinfect moss balls and clean aquarium systems. This
guidance can be found on the USFWS website: https://
www.fws.gov/fisheries/ANS/zebra-mussel-disposal.html

INVASIVE ZEBRA MUSSELS FOUND IN
“MOSS BALL” AQUARIUM PLANT

Press Release from the PA Fish & Boat Commission
The Pennsylvania Fish and Boat Commission (PFBC)
is joining fish and wildlife agencies nationwide to alert
consumers about aquarium products that may be infested
with invasive Zebra Mussels.
These products, known as “moss
balls,” are a popular type of living
aquarium plant sold in several
states, including Pennsylvania.
It was recently discovered that a
batch of these products, which
are marketed under popular
brand names such as “Betta
Buddy” or “Mini Marimo
Moss Balls,” was contaminated
with invasive Zebra Mussels
(Dreissena polymorpha) and
distributed to pet stores across
the country.

While several major pet product retailers, including Petco
and PetSmart, have proactively removed these products
from their shelves, PFBC Waterways Conservation
Officers in cooperation with the Pennsylvania Department
of Agriculture, have confirmed the presence of these
contaminated products in at least one Pennsylvania store.

“Because Zebra Mussel larvae may not be visible to the
naked eye, it is important that everyone who recently
purchased a moss ball follow this strict disinfection
protocol,” added Hartzell. “Just because you can’t see the
mussels in your tank doesn’t mean they’re not there. Don’t
take any chances.”
The transportation or release of Zebra Mussels or their
larvae into Commonwealth waters is considered unlawful
(58 Pa. Code § 73.1).

WHAT ARE ZEBRA MUSSELS?
Excerpt from the USGS Website
Zebra mussels are an invasive,
fingernail-sized mollusk that is
native to fresh waters in Eurasia.
Their name comes from the dark,
zig-zagged stripes on each shell.

Zebra mussels probably arrived
in the Great Lakes in the 1980s via ballast water that
was discharged by large ships from Europe. They have
spread rapidly throughout the Great Lakes region and
into the large rivers of the eastern Mississippi drainage.
They have also been found in Texas, Colorado, Utah,
Nevada, and California.
Zebra mussels negatively impact ecosystems in many
ways. They filter out algae that native species need
for food and they attach to--and incapacitate--native
mussels. Power plants must also spend millions of
dollars removing zebra mussels from clogged water
intakes.
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Bradford County Conservation District
200 Lake Road, Suite E
Towanda, PA 18848
Phone: (570) 485-3144
www.bccdpa.com

The mission of the Bradford County Conservation District is to lead, educate, and empower people to manage resources wisely.

STEPS TO PREVENT THE TRANSPORT OF AQUATIC INVASIVES
CHECK for and remove any visible
plants, mud, and aquatic life from all
boating and fishing equipment before
transporting.
DISPOSE of unwanted bait in the
trash, not on land or in the water.
DRAIN water from all boating and
fishing equipment before transporting
elsewhere.
CLEAN any visible mud, plants, fish
or animals from gear with hot water, or....
DRY everything for at least 5 days.
NEVER release plants, fish or animals
into a body of water unless they
came out of that body of water.
6

