‘*Aquatic animals are not much different

from other animals when it comes
to survival. They have several basic
needs and one of them is water. It
protects J
temperature. It dissolves and carres
nutrients and oxygen to cells. It even

organs and tissues. It requlates

|

ulushes waste.

Anything that affe
affect them, so th
1S important,

make you a better angler.

Aquatic critters [ive in the water

cts the water wil(
e quality of the water

Understanding Water quality will also

Vocabul Xy (Watch for these words!)

¢ Acid rain - rainfall made acidic by
atmospheric pollution, caused by

burning of fossil fuels
¢ Alkalinity - measure of water’s

ability to resist a decrease in pH,

also known as buffering capacity

e Carbonates - come from limestone

and other rocks that contain

calcium carbonate (CaC0;) and that

dissolve in water

¢ Dissolved oxygen - measure of
how much oxygen is dissolved in
the water

Organic matter - debris from once
living plants and animals

Water quality - the healthiness and
cleanliness of the water

® pH - measure of the water’s acidity
¢ Plankton - microscopic plants (algae)

and animals that drift in the water
Turbidity - measure of how cloudy
the water is depending upon
suspended particles

Saturation - when water dissolves all
the oxygen it is capable of holding at
a given temperature




Water Temperature

Temperature and Fish Communities

COLDWATER FISH

Fish that require water
temperature less than 70 degrees F
to grow and reproduce

Brbok Trout
(Salvelinus fontinalis)

I?;Iac:Jknose Dace
(Rhinichthys atratulus)

Slimy Sculpin
(Cottus cognatus)

aquatic animal.

Water temperature affects the amount of oxygen
that can dissolve in the water. It also affects the
metabolism, reproduction and life cycle of an

Different fish may need different water temperatures
to stay healthy. Fish can be put into groups based on
their preferences. Trout need cold water to survive.
Sunfish prefer warmer water to reproduce.

If you want to catch a Brook Trout, travel to a stream
on a shady forest mountainside. If you would rather

catch a Bluegill, head to a local farm pond.

COOLWATER FISH

Fish that require water
temperatures higher than 65
degrees F but less than 70 degrees F
to grow and reproduce

Common Shiner

(Luxilus cornutus)

White Sucker
(Catostomus commersonii)

A -.

Smélimouth Bass
(Micropterus dolomieu)

WARMWATER FISH

Fish that require water
temperature higher than 75
degrees F to grow and reproduce

Largemouth Bass
(Micropterus salmoides)

. Bluegill
(Lepomis macrochirus)

Brown Bullhead
(Ameiurus nebulosus)



Dissolved Oxygemn
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Some aquatic animals such as fish
must use gills to absorb oxygen from
the water around them. That oxygen
is dissolved in the water. The amount
of dissolved oxygen depends on many
factors like temperature, turbidity, -
agitation and organic matter.
Microorganisms consume oxygen when
decomposing organic matter. Colder
water holds more oxygen and warmer
water holds less oxygen.

Biologists measure the amount of oxygen
dissolved in the water as milligrams per
liter (mg/L).

See the chart below to get an idea of how
temperature affects the maximum amount
of oxygen that can be dissolved in the
water. This amount is called saturation.

Dissolved Oxygen Concentration at 100% Saturation

Water Temperature (°C) Dissolved Oxygen (mg/L)
, S 1 (or 34°F) 14.2
Pennsylvania Fish & Boat Commission (PFBC) 10 (or 50°F) 11.3
Fisheries Biologist Steve Kepler (retired) taking water 20 (or 68°F) 9.2
quall'ty measurements in a stream with a handheld 30 (or 86°F) 7.7
multiparameter meter.

What does it mean?

Warmwater fish, like catfish, can oxygen. Coldwater fish, like trout, require
tolerate living in water that has less more oxygen.
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You may have learned about pH at school Scientists measure pH on a scale from
or elsewhere. You also know water is H,0. Did 1 to 14. Each level on the scale changes
you know that H,0 = H+ + OH? pH measures by ten times. Check out the comparisons
the acidity or H+ part of that equation. An below. Acid rain is ten times more acidic
acid will have more H+ than OH. A base will  than natural rain.
have more OH than H+. A neutral solution

has equal amounts of each part.
pH Scale IIEC| | forofc ORI

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

pH of Different
Solutions

Lemon juice 2.0
Soft drink 3.0
Acid rain 5.0
Natural rain 6.0
Pure water 7.0
Baking soda 8.0
Toothpaste 10
Bleach 13.0

Why does it matter?

Low pH affects how substances dissolve are released into the water, it harms the

in water. Some substances may be toxic gills of fish. Low pH can also affect the
to aquatic life. If metals like aluminum reproduction of some aquatic animals.

Mayfly 5.5t0 7.5 Brown Trout 5.0t0 9.5 Common Carp 5.0t0 9.0
Caddisfly 5.5t07.5 Brook Trout 4.5t07.5 Channel Catfish 5.0 to 10.0
Stonefly 5.5t07.5 Yellow Perch 451075 American Bullfrog 451075
Snails, Clams, Mussels 6.0 t0 9.0 Smallmouth Bass 5.5t07.5 Wood Frog 4.0t07.5
Crayfish 5.5t07.5 Pumpkinseed 5.0to0 7.5 Eastern American Toad 451075
Rainbow Trout 5.5t0 9.5 Fathead Minnow 6.0to 7.5 Spotted Salamander 5.0t0 9.5
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Alkalinity

Did you ever get an upset stomach? It
happens when your stomach releases too
much acid during digestion. One cure
is an antacid tablet. An antacid tablet
reduces the acidity and settles things
down. Water can also become too acidic
from things like acid precipitation or acid
drainage from an old mine.

Why does it matter?

Water in an area with limestone will
have a better buffering capacity to resist
acid rain. These waterways are known as
“limestone streams.”

10 mg/L or less: Very sensitive to acid precipitation

The alkalinity of water is its ability
to resist a decrease in pH. It is known
as buffering capacity. It measures the
amount of carbonates in the water.
Carbonates come from limestone and
other rocks. Carbonates are the same as
that antacid tablet in your stomach. They
reduce the acidity of the water.

Water in other areas may have a low pH
if there is no limestone around. These
waterways are known as “freestone
streams.”

Alkalinity (Calcium carbonate:) CaCO;

Freestone Streams Limestone Streams

75 mg/l or greater

10-20 mg/l: Somewhat sensitive to acid precipitation

20 mg/L or greater: Not sensitive to acid precipitation

Former PFBC employee Sue Herzing taking a
water sample from a lake.

WCO Vance Dunbar taking a water sample to test the water quality of a stream.
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Turbidity and
TransSparency

You may have noticed that some
streams are clear while others seem
murky. Water carries particles like sand,
silt, clay, plankton and pollution. The

cloudy look from these particles and
plankton is called turbidity. The clarity
and how much light passes through is
called transparency.

Clear and turbid branches of the Susquehanna River

Scientists have special tools to measure
turbidity or transparency. A Secchi disk
is one tool used in deep, slow-moving
water. The depth when it becomes
invisible is the Secchi depth. Shallow
depth means unclear water, deeper depth
means clearer water.

Why does it matter?

Too many particles make it hard for fish
to find food and avoid predators. Particles

can block sunlight and affect plant growth.

Also, particles absorb heat and increase

Secchi disk

water temperature. High turbidity can
indicate pollution, because pollutants and
bacteria can attach to particles.



Water Quality
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Pennsylvania

pennsyite attid

Get the complete story and read
what you’ve been missing!

Do you like what you’re reading? Do you find
Pennsylvania Angler & Boater online articles a
valuable resource? If so, why not become a regular
subscriber to Pennsylvania Angler ¢ Boater and
receive the entire magazine delivered to your
doorstep. With each printed issue, we place only a
small portion of our feature articles on our website.
If you fish or boat in Pennsylvania, you shouldn’t
miss a single issue, or even a single article! It’s been
the Pennsylvania Fish & Boat Commission’s (PFBC)
premier, award-winning magazine since 1931.

Print out this page and mail the form below
with your payment to begin your subscription.

Or you can subscribe online through
PFBC’s Outdoor Shop. CLICK HERE!

Subscribe with this form today oronline at www.fishandboat.com.

SUBSCRIBE TO Pennsylvania Angler & Boater

Payment must accompany orders. Use your credit card, check or

money order made payable to the Pennsylvania Fish & Boat
Name Commission. Return this form with payment to: PA&B Circulation,
Pennsylvania Fish & Boat Commission, P.O. Box 67000, Harris-
burg, PA 17106-7000. Allow 45 days to receive the first issue.

Add
ress 0 One year (6issues) $12 Qi Three years (18 issues) $30

City/State/Zip TOTAL ENCLOSED |$

Phone Credit Card Purchase: (1 visa Q Mastercard 1 Discover O AmerEx
Credit Card # Exp. Date

E-mail (optional) )
Signature

SAVE UP TO 44% OFF THE COVER PRICE! ;.. E-mail (optional)

PAA&B-SUB-9-10

Since 1931, Pennsylvania’s official fishing and boating magazine.


http://fishandboat.com/outdoorshop.htm
http://fishandboat.com/outdoorshop.htm



