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TEACHER GUIDE

The Eetuary: A Special Piece

by Rosanne W Farther and ROn Mtschfer
Oh<a Sea Grant EduoafiOn PrOgrem

OVERVIEW

The Old Woman Creek estuary on Lake Erie is examined to illustrate the chIrac'lerls'tice and ImportanCe Of eatuertea ln general,
Activiliea alSO demanefrate lhe population sampling melhods used by ecolaglsts

SUgiGESTEO APPRQACHMATERIALS. « <forn<t per<mls liiler; riititii r <.tnnenq ~ings  widr
mniith size'I

Older St<<dents Igrade 7 and above! Can work individually thrOugh
this inveskgahon Younger students will probably gain more by
working in pairs and discussing the work as Ihey proceed in either
case. Ihe teacher should tallow Ihe <nveettgatton with a ciaaa
discussion ol results and a consideration o'I the special charac-
terishcs of Old Woman Creek the articlea an pages 12 and15
provide this information A reap on page 11 shows the location at
ell the Net<anal Estuarine SanctuanaS in '!985

OSJECTIVES: Wh< ii Vt<r<ter<t have «kit<I>t< ted lhiS inveaiigahan
Ihey shoiild be ubie to

I Descnhe the methods used by ecalagists to Sample
pOpulahanS Of plant and animal lite in the water

2 Give a general description of the plani communities that
are found in dil'lerent depths of water in sn esluary

Several excellent hlmS are available On the SubySCt Ol aatuanee
We recommend one from NOAA entitlecl ' Estuarine Hentege ' ll
is 28 rhinutes lang, and it shows Ihe importance ol Iha estuary for
toad produchon, animal habitat and reoreationai.reSOuroaa It alSO
depiCtS Same Of the malar threatS IO eatuarieS frOm human aCtiVitieS
Even though the estuaries discuesed are all On oCeen caaatltnee,
the characteristics and problems sre much the same Order this
fiirri lfree loani from U S Department af Commerce, National Oceanic
and Atmosphehc Administrahon, Rockville, MD 20852

Keywerda e~stuar, transect, ecpkaiet, S~em, Submer~,
e~l. ~l. <l kl* . ~i

3 Explain 'haW plant Cammunitiee are imparlant ta animal
life in Ihe estuary

4 Lie< the lypOS Ot OrganiSmS that are iaund aS planktan
in an ealuary

5 Predict Ihe ebeCtS Of Same burne~ and enviranmentai
forces on conditions in an estuary

PREREQUISITE STUDENT SACKChROUIRy

StudentS Should be able '!O aCCurately peifarm malhemeuCal
exerCieeS involving addilicn muitipkCatian and diviaian by IwO digitS

In Aclivity A. s'ludents study the general charectenstics of the estuary by means of a computer map. A hypathetical treneect line la
constructed and the large plants arid animIls along the line are considered for their rote ln the life Ol the actuary. ACtlvfty 8 invafvea
analysis of a plankton sample  <Ilustrsted! lo show how the waters ot the estuary serve aa I nursery fOr Ieke fiah. Flnaffy, students are
led to consider the impact on the estuary from such factors as high water Mala, heated water, dredging and 814ng in.



The Estuary: A Special Place

by
R098nne w. Fortner end Ron Mischier

INTRQDUCTIOk

To most people, an eattjary  es-chew-airy! is the place where fresh water meets the sea, In its larger
meaning, an estuary is that part of the mouth of a stream in which the water level is influenced by the lake
or sea into which the stream flows. The Great Lakes have some estuaries. Old Woman Creek on Lake Erie
has an estuary that has been set aside by the state and federal governments as a "national estuarine
sanctuary."

Why should the government bother to preserve an estuary like Old Woman Creek? There are many reasons.

1. The estuaries of the world serve as the breeding grounds for many important animals that tive in
deeper waters.

2. An estuary has a wide variety of habitats available for wildlife to use as nesting and feeding sites.

3. The sediments and waters of an estuary are places where nutrients are recycled, where the basic
things needed for life are made available to organisms.

4. Estuaries serve as a buffer zone to prevent pollutants from the land from entering the lake or ocean
and to lessen the effects that flooding and water level changes would have on the land,

5. Estuaries are "endangered environments," not only because of their buffering effect, but also because
their quiet waters and nearness to lakes or oceans makes them attractive as places for marinas,
hornesites, and tourist-type developments. Few estuaries still exist in their natural condition.

In this investigation you will examine some of the characteristics of the estuary at Old Woman Creek to
learn something of the importance of estuaries worldwide.

OLIECTIVKS: When you have completed this investigation, you will be able to:

1. Describe the methods used by ecologists to sample populations of plant and animal life in the water,

2. Give a general description of the plant communities that are found in different depths of water in
an estuary.

3. Explain how plant communities are important to animal life in the estuary,

4. List the types of organisms that are found as plankton in an estuary.

5. Predict the effects of some human and environmental forces on conditions in an estuary.



ACTIVITY A: WHAT IS THE ROlE OF PLANTS IN AN ESTUARYV

PROCEOURE

MATERIALS: Colored pencils, ruler.

Figure 1. Old Woman Creek Estuary

An estuary contains some areas that are almost
always under water, some areas that are almost al-
ways dry land, and some areas between these two
extremes. Each of these types of environments has
a set of plants that can survive best under the given
conditions, and each set of plants has a special role
to play in the estuary.

Figure 1 is an aerial photograph of the Old Woman
Greek estuary, east of Huron, Ohio. Figure 2 shows
the land use and plant types  vegetation! in the same
area. Each symbol drawn by the computer stands for
the main characteristic of an area equal to about f!
4 of an acre  about 930 square meters!.
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Red: Residential areas

Figure T1.

2. Sampling the populations.

1. With your pencil, outline the main parts of the Old
Woman Creek estuary on the computer map

A, Begin by outlining the beach areas  K!. One
beach that runs along the shore at Oberlin
Beach has been outlined as an example. West
of Oberlin Beach lies the mouth of Olcl Woman
Creek, and another beach begins just west of
that.

NOTE The mouth of the creek  where it joins the
lake! is drawn in one place near the word
"OId," but there is really a sand spit there
that shifts back and forth over the years.
Figure f, taken in 1976, shows another
possible position of the spit.

B The estuary itself is surrounded almost entirely
by deciduous forest  $!. Look on either side
of the creek and find the border of the forest,
Draw a line that separates the forest from the
estuary. You will also find a patch of forest just
below the "B" in "BERLIN." Outline this forest

with another line.

C. What three types of features  see symbols! are
now shown to lie within the estuary itself? Re-
member, the estuary is surrounded by deci-
duous forest, but the deciduous forest is not
a part of the estuary proper.

D. Use colored pencils to shade in the following
features.

Green. Forests on border of estuary and on
the island.

Blue. The open water of the lake and the main
stream channel.

A. With your ruler, draw a line straight across
Figure 2 between points C and D. This will be
called your transect line. Ecologists  people
who study about the environment! use a tran-
sect as a way to sample the populations of
living things in a community. For example, by
naming and counting the plants along a tran-
sect, they get an idea of what the whole plant
community is like, without counting and naming
every organism in the whole community.

T26. Labels under Figure 3 should be as follows:

Brown: The marshy and non-forested wetland
areas of the estuary.

Yellow, The beach.

B. Figure 3 represents your transect fine and the
plants that might be found along it. It is drawn
as a profile so you can tell where and how
deep the water is. Figure 3 is four times as
long as line C-D that you drew, so aII its parts
are four times bigger. Label the parts of Figure
3 to show the type of features  from the com-
puter map! that your transect line crosses, Then
turn to the Appendix for descriptions of the
plants.

deciduous forest' marsh and open water ' open deciduous forest
wate

Figure 3.
Transect and profile across Old Woman Creek
Estuary



C, Which area of the estuary has plants rooted in
fairly dry soil? What do these plants provide
for the animals that live nearby?

Each of the areas crossed by the transect line is
able to support a group of animals. Suppose the area
is watched for one week. Figure 4 is a list of the
larger animals that might be seen and their activities
in each area.

Remember, these plant communities and their
animal visitors are only being ~sam ted. There are
many more organisms in the estuary than we have
mentioned here.

0. Which area sj have plants with roots sub-
merged  underwater! but leaves emergent
 atcking out of the water!? Which areas have
planta submerged?

Activity

+o
o o,~~+ e wo p
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w~ +Q
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washing food
X drinking

X
X

X X

X X
X X

X

nesting

nesting

X X X X
swimming

swimming

swimming

of the transect area of Old Woman Creek Estuary

E In which part of the estuary would you find the
largest number of animals?

H. Perhaps you have listed "eating" in some of
your answers above. Which of the animals in
Figure 4 might be using the marsh plants as
food?

F What are the two main activities carried on by
animals in this area?

I. What is the bottom of the estuary marsh prob-
ably like. Muddy? Rockyg Why do you think so?G. Your answers to questions D inc E hould be

the same, Why would an area yvith many aquatic
 water! plants be visited by such a large num-
ber of different animals'g  Hint See the list of
animal activities !

Raccoon
White-tail Deer
Fox

Songbirds
Black Snake
American Egret
American Egret
Green Heron

Kingfisher
Water Snake

Seagull
Carp
Yellow Perch
Yellow Perch
Freshwater Drum
Gizzard Shad
Gizzard Shad
Clam
Emerald Shi~er

Walleye

figure 4. Animals' use

Forest edge
2 Forest
1 Forest

21 Forest edge
1 Forest
8 Forest

15 Marsh
2 Marsh
4 Marsh
1 Marsh
4 Marsh
8 Marsh

60 Marsh
12 Open water
9 Marsh

~ 150 Marsh

30 Open water
17 Marsh mud
42 Open water
84 Marsh

X
X
X X
X
X X
X X
X X
X
X

X
X
X X
X
X X



K. 8ased on this definition, why doesn't the Figure
1 photograph show much swampy area?

ACTIVITY 8: HOW DOES THE ESTUARY SERVE AS A NURSERY'7

3. To estimate  make an educated guess about! the
total number of e's on the page, multiply your
average by 14, since the page is about 14 times
as big as the area inside the circle.

48/3 = 16

16 x 14 = 224

T: Have the students pracffce the technique and
calculations lor the e "population" on one or two
printed pages before going on to the plankton
pages.

PROCEDURE

lt for some reason you wish to use the regular mouth
lar rings, having the i d ot 57 cm, use 25.5 cm'
for the area in Step 2, and use 24 for the rnuitipli-
cation factor in Step 3 ln this case, the sample
calculation becomes 16 s 24 = 364

ln sampling from Figures 6 and 7, students will often
have organisms that are only partly visible in the
nng. Follow the generai rule that if t/2 of the or-
ganisrn or more is visible, the students should count
that as one whole organism For algae clumps, it
is probably most accurate to count every strand of
algae as a different organism, rather than counting
clumps or clusters

The Plants in an es'tuary tend to slow down the
stream's flow. When water slows down, it cannot
carry as much sediment. Much of the stream's
load of sediment is, therefore, deposited in the
shallow areas where plants are rooted in the water,
Pollutants suspended in the water may also be
trapped in the estuary this way

J. Much of the Old Woman Creek area marked
"rnareh" On the computer map ClgeS not appeal'
that way in Figure 1. An estuary isn't always
swampy and a swamp isn't always an estuary

Look back at Page 1 and find the "larger mean-
ing" of the term estuary. Write that meaning
on your worksheet

The plants along your transect line are not present
in large enough amounts to supply food for all the
animals visiting the estuary. There are tiny plants and
animals as well, that can be eaten by the larger
animals These tiny organisms can best be seen
through a microscope.

We have noted that a number of animals reproduce
in the marsh, Their young often stay in the estuary
"nursery" for long periods of time to feed on the
many plants available and to grow large enough to
take care of themselves in the take. The microscope
can reveal these tiny animals.

MAl'ERIALS: "Plankton samples" in Figures 6 and
7, ring from a canning jar  wide mouth, having an
inside diameter of 7.4 cm!, pencil.

A transect is only one method that ecologists use
to sample a population. A sample can also be take~
by randomly choosing an area of a certain size and
counting all the organisms present. To see how this
works, do the following:

1. Take a canning jar ring and drop it anywhere on
this page. Count the number of times the letter e
appears in the circle,

2 Repeat this two more times. Add up your three
counts and divide the total by 3. This gives you
the average nuinber of e's in an area of 43 orna
 the area inside the ring!.

12
17

+19
48



Frggre 6, EStuary plankton Sample May r Water tem-
perature 13 C !



Figure 7. Estuary plankton samp!e, August
temperature Zt' C !



lightweight rope

Now tet's pretend that a jar of water has been
collected from the Old Woman Creek estuary. It was
collected in a special way. A plankton net  Figure 5!
was towed behind a boat for about five minutes. The
net had a jar at the end that caught all the tiny
organisms in the water, while the water escaped
through holes in the net.

Figure Ii. A student-made plankton net

The jar of water has thousands of organisms in it.
You can tell they are there because they keep the
water churned up in the jar, but you can't see them
well enough to tell what they are, You need a
microscope,

Figures 6 and 7 show some of the animals you
might see through the microscope Figure 6 is from
a plankton sample collected in May, and Figure 7 is
from an August sample. Look at the organisms shown
and compare them to the pictures in the chart on
your worksheet. Be sure you can tell which are algae,
zooplankton and fish larvae.

4. Repeat the sampling method you used for the
letter e, but this time sample the organisms in
Figures 6 and 7. It is best if you actually trace
your sampling circles on Figures 6 and 7. This will
make it easier for you to record on the chart and
still not disturb your sample  move the ring!. Also,
you can come back to your samples and re-check
them if the need arises. Record our results on
the worksheet.

HINT: In the table on the worksheet, the first type of
algae listed is Diatoms. When recording your
sample, count both kinds shown, and list them
together as Oiatoms Oo the same for the
Green and Blue-green algae. The number you
write will be a total for both species in each
category. In the case of the zooplankton, only
one species of each of the different groups is
shown.

Figures 6 and 7 are based on actual plankton
samples collected along the Lake Erie shore. Both
the numbers and types of organisms are therefore
fairly accurate examples of what may be found in the
Old Woman Creek area.

NOTE The "Total population" size which you
have estimated here is only the popu-
lation of the whole page, not the pop-
ulation of the whole estuary. To calculate
the entire estuary plankton population
would be very difficult. This activity is
meant to show what organisms might be
in the estuary and how different the
plankton sample is from one time to
another

Hopefully, those of you who said, "But why not
just count all the e's?" on the e sampling page
can better see why scientists frequently resort
to sampling techniques.  Imagine a scientist trying
to count all the individual organisms in the
estuary!!

Answer the following worksheet questions based
on the samples you "collected"

1. Which season had these characteristics:

a. the greatest number of diatoms
b. the greatest number of blue-green algae
c. the greatest number of zooplankton
d. the warmest water

e. the most gizzard shad larvae
f. the most yellow perch larvae
g. the most sheepshead larvae

2, Young perch eat a lot of algae. Which season
would have the most food for baby perch? In which
season are the perch spawned  eggs deposited!?

3. Oo all the types of fish in the sample spawn at
the same time? How can you tell?



T7b � Plants could be killed

� Not many plankton

� hfa spawning, no eggs.

4. You have noted that the water is warmer in which
sample?

Water temperature is an important factor in de-
terrnining when fish spawn Which species appear
to require warmer water for spawning?

5. What would be the advantage of having different
flSh Spawn at different timeS?

6. Fish may enter an estuary to spawn. From your
transect information, why else might fish come into
the estuaryo

T. You now have information about the microscopic
and the macroscopic  visible to the unaided eye!
organisms in an estuary. Using what you have
learned, predict the effect of the following events
on the plants and animals of the estuary.

a. Heavy spring rains raise the level of the creek
one foot higher than it is now. The water also
flows very fast

T7a � Rooted plants may be washed out or com-
pletely submerged  Submersion would kill
plants that are ordinarily emergent ! The mud
of the bottom could be washed oui, preventing
plants from becoming re-established

� Plankton would be swept out into the Open
water of the lake

� Adult fish might find more spawning sites in
the submerged plants, but there is a greater
chance of eggs washing away. Muddy water
would reduce the ability of sight-feeding fish
to find food

� Fish eggs and larvae could wash away into
the lake were they could be killed by tern.
perature changes or eaten by other fish If
larvae remained, their food supply would prob-
ably be reduced because af plankton loss

� Shore birds would probably have mare trou-
ble catching small fish, and the nest sites for
the birds could be destroyed

b. Hot water is dumped into the estuary by a
utility company.

� Plant plankton would probably increase in
number up lo a certain water temperature
Zoaplankton wOuld prObably be killed.

� Fish that depend on warmer water temper.
atures to determine lheir spawning time might
spawn earher than usual If the temperature
got too high, some fish would nat enter the
estuary al al!

� Fish larvae might have more algae to eat,
but excess heat could kill both eggs and larvae.

� The food supply would be affected

c. The estuary is dredged out so that boats can
go up the creek. The mouth of the estuary is
deepened and probably protected by a sea
wall. A portion to be used as a marina is deep-
ened as well to a depth of 2 to 3 meters.

d. The estuary is filled in on the sides so that
new homes can be built near the water.

T7d � NObody wantS a marah aS a baCk yard. We
can assume that the water edges are bordered
by seawalls or sand beaches in front af the
homes. The character of the estuary would be
completely changed Students will probably
have interesting ideas on what changes woukl
be involved AII possibilities should be
discussed.

� Few rooted plants cauld survive

� Adult fish would move further inland to spawn,
or spawning may be prevented

� Food supply decrease, so they find other
feeding grounds Few plants. so no nest sites.



Revtew Qwwtfona

1. Define e~stua Where are estuanes found?

2 Explain what is meant by population sampling.

3 Descnbe a method by which scientists can sample
a macroscopic community Descnbe a sampling
method for a microscopic community.

Rs A macroscopic cornrnunity can be sampled us-
ing a transect, a kne that runs through the
communay All the organisms along the line are
identified and Counted to gel a sample O  the
total population that is present

A microscopic community in water can be
sampled using a plankton net The organisms
caught in the net are erramrned under the mi-
croscope All organisms in one microscope field
 like one Of lhe Iar ringa in the aCkvity! are
identiked and counted Averaging several such
counts gives an estimate of the tOtal cOmmunity
composrtion

4 Give a general description of the types of plants
found in different depths of waler in an estuary.

5 List three ways in which plants are useful to animals
in the estuary

types of organisms might be found in an
estuary plankton sarnp e?

7 Why are estuaries considered to be "endangered
entrironmentso"

R7 EStuaneS are COnaidered IO be endangered en-
vrronrnents because they trap pollutants that
wash ot  fram the land through the stream They
are also Iocatcd in the heavily populated coastal
zones of the world, and they are sometimes
eyed as heing more valuable for development
of homesites. marinas and such, rather ihan for
their contributions lo the ecology ot the lake or
sea into which the streams flow

Note On the  of owing page is a map of ihe National Esluanne
Sanctuanes identified through 1985 This map can be used
with a busehn board display or as a transparency master





Old Woman Creek

Natianal Estuarine Sanctuary
an't State Nature Preserve

Intro' action
~e Erie and Its coastal zone

are among Ohio's most valuable
natural resources. As the state' s
once expansive coastal wetlands
continue to disappear in the face
of encroaching development, the
preservation of these natural
features becomes more critical.
Although much of Lake Erie's
shoreline is highly developed,
several wetlands with significant
natural attributes remain. One of
these is a relatively undisturbed
example of Great Lakes
freshwater estuarlea located at
the mouth of Old Woman Greek
near Huron.

Old Woman Creek is protected
as a National Estuarine
Sanctuary and State Nature
Preserve because it is one of
Ohio's best remaining examples
of an estuary. The sanctuary
serves as a field laboratory where
scientists can study this naturally
functioning system and as a
place where students can learn
about estuarine ecology in a
natural setting,

The Ohio Department of
Natural Resources and the
National Estuarine Sanctuary
Program wllf continue their work
towards protection of Ohio's
coastal wetlands environment,
but the future of Lake Erie and its
coastal zone lies with our young
peop I e. As tomorrow's decision
makers, they will need a basic
understanding of the importance
of wetlands and passible
outcomes that cauld result from
loss of these fragile habitats.

Although this activity focuses
upon Old Woman Creek Estuary,
we hope the concepts and
principles learned by participants
will result in a broader
understanding and appreciation
of other coastal wetlands as weli.
This knowledge could provide a
vital step towards intelligent
decisions in the future

concerning man's uselmlsuse of
estuaries and other wetlands.

What ia Aft Estuary?
An estuary is traditionally

defined as that place where the
land's fresh waters meet and mix
with the salt water of the seas
and where water levels are
affected by tides,

Lake Erie is actually a
freshwater inland sea. Although
salt concentration or salinity is
not a factor here, the waters of
Lake Erie and of Old Woman
Creek combine in this estuary to
form a third type of water
chemica liy different from that of
either creek or lake. Furthermore,
even though the tidal effect on
Lake Erie is extremely small, lake
levels are affected by weather-
induced seiches which do in turn
influence the water levels of the
estuary.

Importance to Maft
Old Woman Creek Is a diverse

place where land and water join
together to form a complex
community that performs many
natural functions:

... filtering out sediments and
pollutants from the stream
before they enter Lake Erie.

... affording protection from
flooding. Its basin can retain
large volumes of flood
waters after heavy storms.

... providing habitat for fish.
Nearly 40 kinds of fish are
known to use the estuary
waters at sometime during
their life cycle.

... serving as a way station for
tired and hungry birds. Ap-
proximately 200 species
have been recorded in and
around the estuary,

.. furnishing a home for num-
erous plants, mammals, rep-
tiles and amphibians, some
of which are endangered or
threatened species in Ohio.



Historical Perspective
Lake Erie's south shore was

the domain of the Erie indians in
the 17th Century until their entire
nation was destroyed by the
Iroquois. Huron indians migrated
into the region in the late 1600's
and became the dominant tribe
for a brief period. The Hurons
remained here until circa 1700
when the New York iroquois once
again invaded Ohio and defeated
them, The Huron survivors, later
calied Wyandottes, journeyed to
the Sandusky Bay region, and
remnants of their tribe probably
greeted the first Euro-American
settlers who arrived at Old
Woman Creek.

01d Woman Creek flows
through lands claimed by the
state of Connecticut as a result of
a charter granted by the King of
England. Following the American
Revolution, the state tumed over
their colonial holdings to the
newly formed government, except
for one western tract known as
the "Connecticut Western
Reserve", About 1805 Alrnon
Ruggles came to the Old Woman
Creek area to survey the western
portion of this land. Boundaries
of "The Firelands" as this area
was called, were determined to
be those of present day Erie
County,

When wagon trains arrived in
the Firelands area around Old
Woman Creek, settlers found the
land covered with dense forests.
Much of the heavy timber was
while oak that proved to be useful
ta shipbuiiders in nearby Huron
during the mid-1800's. Early
FIrelands pioneers found the rich,
sandy soils of the Old Woman
creek watershed weil suited for
agricultural purposes. During the
18th Century historicai records
indicate that sawmiiis, sandstone
quarries, grist mills and a salt
wali were situated within the
watershed.

Land adjacent to the estuary
has remained relatively
undisturbed through the years.

Natural Setting
Old Woman Creek is located

on the south central shore of

Lake Erie approximately 3 miles
east of Huron, Ohio. The creek is
10 miles long and drains a 30.4
square mile watershed within
Huron and Erie Counties. Near
Berlin Heights, its waters have
cut through the Berea Sandstone
escarpment forming a narrow,
steep-walled valley 60 to 80 feet
deep. From there the creek flows
northwards towards Lake Erie
through relatively fiat farm lands
and by the time it reaches Old
Woman Creek estuary, it has
become a slow-moving stream,
The estuarine area, defined by the
upstream extent of Lake Erie
water, consists of marshes, a
swamp forest, the stream
channei, and a small island. A
barrier beach at the mouth of Old
Woman Creek separates the
estuary from Lake Erie,

Former agriculturai fieids
undergoing various stages of
succession, oak-hickory
woodlands, and a small relict
prairie area comprise the uplands
portion of the sanctuary.

HABlTAT OVERViEW

Barrier Beach end Lakeshore
Lakeshore and barrier beach

separate the estuary from Lake
Erie, Swift, dramatic changes in
physical conditions characterize
this coastal habitat. Wind, waves,
current, and precipitation levels
cause the creek mouth to shift
back and forth along the coast-
line and occasionally become
blocked by sand. Severe storms
may uproot vegetation and carry
debris onto the beach,
significantly aitering the
topography of the shoreline.

Sea rocket, Russian thistle and
ciotburs are among the few
plants which have adapted to this
harsh environment. The most
visible forms of animal life here
are the gulls and other shorebirds
that search for food in the water
or along the beach. Dead fish
provide food for such beach
scavengers as insects, birds and
some mammals.

Waters of the Estuary
The shallow, sheltered waters

of the estuary support an
abundant population of tiny plants
and animals called plankton,
which are basic to the estuarine
food chain. Many tiny organisms
cling to the underwater sterna of
water lotus, cattails, sedges and
other aquatic vegetation.
Estuarine waters provide
excellent spawning and rearing
habitat for many kinds of fish that
find protection from predators
and an abundant supply of food
in the estuary. The fish of the
estuary include such species as
largernouth bass, sunfish, perch,
shiners and gizzard shad.

Many species of birds also
utilize the waters of the estuary.
Eagles, ospreys, diving ducks and
belted kingfishers are attracted
by a plentiful supply of fish and
other aquatic organisms, Adult
mosquitoes and midges
emerging from the water in
swarms are eaten by swallows
and terna.



The Water's Mge
The interface between water' s

edge and surrounding uplands is
a dynamic front that shifts back
and forth from season to season.
tt ts continually affected by
changes ln water depth and wind
action. Cattail, arrowhead,
smartweeds and other emergent
aquatic plants have adapted to
I tfe In this sverwhanging zone
where they provide food, shelter
and nesting materials. Every nook
and cranny of this habl tat ls
occupied - it teems with life.
Surface and bottom waters are
crowded with rnlcroscoplc plants
and animate. Attracted by the
water supply and the abundance
of food, many creatures are
drawn here. Numerous
invertebrates Inhabit the sand
and mud where they feed on
algae and detrltuL Egrets,
herons, and shorebirds find a rich
and varied diet of aquatic
vegetation, animals and Insects
in the shallows. Deer, raccoon,
and muskrats also come to
exploit the shoreline's resources.

Uplands
The uplands surrounding Old

Woman Greek estuary are a
diverse terrestrial habitat which
further enhances the value of the
sanCtuary tO wildlife and tO lnan.
Oak+ ickory forest, old fields,
pratrte and scrub areas each
provide places for differen kinds
of plants and animals to live. The
complex web of interactions
within these communities and
between them is an integral part
of the larger estuarine
ecosystem.

Goldenrod, aaters, sumac and
vartous grasses predominate ln
old crop fields. These and other
weed species are valued sources
of food and cover for wildlife.
Grasshoppers, beetles, and
spiders feed in open fields.

Attracted by the insects, seeds
and fruits, birds come from
nearby woodlands and scrub
areas to feed. Meadow larks, song
sparrows and goldf inches are
commonly seen. Red-tailed
hawks and foxes hunt for small
rodents that inhabit this
community.

Oak4tckory forests covering
the steep banks surrounding the
estuary provide valuable habitat
for untold numbers of

wlidf lowers, woodland birds, and
other creatures. These wooded
slopes also perform several

important natural functtons. By .
retaining sotl and water, wood-
lands prevent erosion along the
estuary shoreline. Within the
woodlands, essential nutrfents
are released from decaying
plants and animal life. As these
nutr tents are washed down to the
shoreline, estuarine waters are
further enriched.

The Creek
Old Woman Creek artses from

sprtngs and meanders northward
10 ml tes through agricultural
lands before emptying into Lake
Erie, Its waters remain turbid
through most of the year due to
silt runoff from the surrounding
crop fields.

The creek Is one of the most
variable of aquatic habltats.
During dry periods It may be no
more than a series of connected
pools, but a heavy rain may
quickly and unexpectedly
transform this habitat into a
muddy torrent, washing away
many stream creatures. Plants
and aninlale inhabiting the Creek
have developed a variety of
actaptatlons for coping with the
problems of survival In flowing
waters. Although few rooted
plants occur In the creek, algae
may be found attached to the
bottom; and dlatoms, bacteria,
and nllCrOSCOplC animalS Cling to
rocks and logs forming a slick
brown film.

Some aquatic animals avoid
the force of the current by hiding
beneath rocks or burrowing tn the
bottom. Others, such as caddlsfly
tarvae and water penny beetles,
depend on claws, hooks or
gluelike secretions to keep from
being swept downstream.
Rainbow darters, blacknose dace
and other stream fish have
adapted their feeding, spawning
and swimming habits to live in
the swift water habitat.
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The Estuary: A Special Place

by
Aosanne W. Fortnar and Ron Mischfer

INTRODUCTION

To most people, an estuary  es-chew-airy! is the place where fresh water meets the sea. ln its larger
meaning, an estuary is that part of the mouth of a stream in which the water level is influenced by the lake
or sea into which the stream flows. The Great Lakes have some estuaries. Old Woman Creek on Lake Erie
has an estuary that has been set aside by the state and federal governments as a "national estuarine
sanctuary."

Why should the government bother to preserve an estuary like Old Woman Creek? There are many reasons.

1. The estuaries of the world serve as the breeding grounds for many important animals that live in
deeper waters,

2. An estuary has a wide variety of habitats available for wildlife to use as nesting and feeding sites.

3. The sediments and waters of an estuary are places where nutrients are recycled, where the basic
things needed for life are made available to organisms.

4. Estuaries serve as a buffer zone to prevent pollutants from the land from entering the lake or ocean
and to iessen the effects that flooding and water levei changes would have on the land.

5. Estuaries are "endangered environments," not only because of their buffering effect, but also because
their quiet waters and nearness to lakes or oceans makes them attractive as places for rnarinas,
homesites, and tourist-type developments. Few estuaries still exist in their natural condition.

ln this investigation you will examine some of the characteristics of the estuary at Old Woman Creek to
learn something of the importance of estuaries worldwide.

OBJECTIVES: When you have completed this investigation, you will be able to:

1. Describe the methods used by ecologists to sample populations of piant and animal life in the water.

2. Give a general description of the plant cornrnunities that are found in different depths of water in
an estuary.

3, Explain how plant communities are important to animal life in the estuary.

4. List the types of organisms that are found as plankton in an estuary.

5. Predict the effects of some human and environmental forces on conditions in an estuary.



ACTIVITY A: WHAT IS THE ROLE PF PLANTS IN AN ESTUARY?

PROCEDURE

MATERtALS: Colored pencils, ruler.

Figure 1. Old Woman Creek Estuary

An estuary contains some areas that are almost
always under water, some areas that are almost al-
ways dry land, and some areas between these two
extremes. Each of these types of environments has
a set of plants that can survive best under the given
conditions, and each set of plants has a special role
to play in the estuary.

Figure 1 is an aerial photograph of the Old Woman
Creek estuary, east of Huron, Ohio. Figure 2 shows
the land use and plant types  vegetation! in the same
area. Each symbol drawn by the computer stands for
the main characteristic of an area equal to about 11
4 of an acre  about 930 square meters!.
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Figure 3. Transect and profile across Old Woman Creek Estuary

t. With your pencil, outline the main parts of the Old
Woman Creek estuary on the computer map.

A. Begin by outlining the beach areas  K! One
beach that runs along the shore at Oberlin
Beach has been outlined as an example. West
of Oberlin Beach lies the mouth of Old Woman
Creek, and another beach begins lust west of
that.

NOTE: The mouth of the creek  where it joins the
lake! is drawn in one place near the word
"Old," but there is really a sand spit there
that shifts back and forth over the years.
Figure 1, taken in 1976, shows another
possible position of the spit.

B. The estuary ~tself is surrounded almost entirely
by deciduous forest   f!. Look on either side
of the creek and find the border of the forest.
Draw a line that separates the forest from the
estuary, You will also find a patch of forest just
below the "B" in "BERLIN." Outline this forest
with another line.

C. What three types of features  see symbols! are
now shown to lie within the estuary itself? Re-
mernber, the estuary is surrounded by deci-
duous forest, but the deciduous forest is not
a part of the estuary proper.

D. Use colored pencils to shade in the following
features:

Green, Forests on border of estuary and on
the island.

Blue. The open water of the lake and the main
stream channel.

Brown: The marshy and non-forested wetland
areas of the estuary.

Yellow. The beach.

Red. Residential areas.

2. Sampling the populations.

A. With your ruler, draw a line straight across
Figure 2 between points C and D. This will be
called your transect line. Ecologists  people
who study about the environment! use a tran-
sect as a way to sample the populations of
living things in a coinrnunity. For example, by
naming and counting the plants along a tran-
sect, they get an idea of what the whole plant
community is like, without counting and naming
every organism in the whole community.

8. Figure 3 represents your transect line and the
plants that might be found along it. It is drawn
as a profile so you can tell where and how
deep the water is. Figure 3 is four times as
long as line C-D that you drew, so all its parts
are four times bragger, Label the parts of Figure
3 to show the type of features  from the com-
puter map! that your transect line crosses. Then
turn to the Appendix for descriptions of the
plants.

C. Which area of the estuary has plants rooted in
fairly dry soil? What do these plants provide
for the animals that live nearby?

D. Which area s! have plants with roots sub-
rnerged  underwater! but leaves emergent
 sticking out of the water!? Which areas have
plants submerged?



Each of the areas crossed by the transect line is
able to support a group of animals. Suppose the area
is watched for one week. Figure 4 is a list of the
larger animals that might be seen and their activities
in each area.

Activity
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~o~IQr qiana

~oi
 W
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washing food
drinking

nesting

nesting

swimming

swimming

swimming

Figure 4. Animals' use of the transect area of Old Woman Creek Estuary

E. In which part of the estuary would you find the
largest number of animals?

F. What are the two main activities carried on by
animals in this area?

G. Your answers to questions D and E should be
the same. Why would an area with many aquatic
 water! plants be visited by such a large num-
ber of different animals?  Hint: See the list of
animal activities.!

H. Perhaps you have listed "eating" in some of
your answers above. Which of the animals in
Figure 4 might be using the marsh plants as
food?

I. What is the bottom of the estuary marsh prob-
ably like Muddy? Rocky? Why do you think so?

Raccoon
White-tail Deer
Fox
Songbirds
Black Snake
American Egret
American Egret
Green Heron

Kingfisher
Water Snake

Scag ull
Carp
Yellow Perch
Yellow Perch
Freshwater Drum
Gizzard Shad
Gizzard Shad
Clam
Emerald Shiner

Walleye

Forest edge
2 Forest
1 Forest

21 Forest edge
1 Forest
8 Forest

15 Marsh
2 Marsh
4 Marsh

Marsh
4 Marsh
8 Marsh

60 Marsh
12 Open water
9 Marsh

~ 150 Marsh
30 Open water
tT Marsh mud
42 Open water
84 Marsh

Remember, these plant communities and their
animal visitors are only being ~sam ted There are
many more organisms in the estuary than we have
mentioned here.

X
X X

X X
X X

X X
X

X X
X X
XXX
X X

X X
X X
X X
X
X

X
X
X X
X
X X

The plants in an estuary tend to slow down the
stream's flow. When water slows down, it cannot
carry as much sediment. Much of the stream's
load of sediment is, therefore, deposited in the
shailow areas where plants are rooted in the water.
Pollutants suspended in the water may also be
trapped in the estuary this way

J. Much of the Old Woman Creek area marked
"marsh" on the computer map does not appear
that way in Figure t. An estuary isn't always
swampy and a swamp isn't always an estuary.

Look back at Page 1 and find the "larger mean-
ing" of the term estuary. Write that meaning
on your worksheet,

K. Based on this definition, why doesn't the Figure
t photograph show much swampy area?



ACTIVITY B: HOW DOES THE ESTUARY SERVE AS A NURSERY?

lightweight rope

Small jar

nylon stocking

Figure 5. A student-made plankton net

PRtXlKDURE

12
17

+19
48

48/3 = 16

16 x 14 = 224

The plants along your transect line are not present
in large enough amounts to supply food for all the
animals visiting the estuary. There are tiny plants and
animals as well, that can be eaten by the larger
animals. These tiny organisms can best be seen
through a microscope.

We have noted that a number of animals reproduce
in the marsh, Their young often stay in the estuary
"nursery" for long penods of time to feed on the
many plants available and to grow large enough to
take care of themselves in the lake. The microscope
can reveal these tiny animals.

MATERIALS: "Plankton samples" in Figures 6 and
7, ring from a canning jar  wide mouth, having an
inside diameter of 7.4 cm!, pencil,

A transect is only one method that ecologists use
to sample a population. A sample can also be taken
by randomly choosing an area of a certain size and
counting all the organisms present. To see how this
works, do the following:

1. Take a canning jar ring and drop it anywhere on
this page. Count the number of times the letter e
appears in the circle.

2. Repeat this two more times. Add up your three
counts and divide the total by 3. This gives you
the average number of e's in an area of 43 cm'
 the area inside the ring!.

3. To estimate  make an educated guess about! the
total number of e's on the page, multiply your
average by 14, since the page is about 14 times
as big as the area inside the circle,

Now let's pretend that a lar of water has been
collected from the Old Woman Creek estuary. It was
collected in a special way A plankton net  Figure 5!
was towed behind a boat for about five minutes. The
net had a lar at the end that caught all the tiny
organisms in the water, while the water escaped
through holes in the net.

The iar of water has thousands of organisms in it.
You can tell they are there because they keep the
water churned up in the jar, but you can't see them
well enough to tell what they are. You need a
microscope.

Figures 6 and 7 show some of the animals you
might see through the microscope. Figure 6 is from
a plankton sample collected in May, and Figure 7 is
from an August sample. Look at the organisms shown
and compare them to the pictures in the chart on
your worksheet. Be sure you can tell which are algae,
zooplankton and fish larvae.

4. Repeat the sampling method you used for the
letter e, but this time sample the organisms in
Figures 6 and 7. It is best if you actually trace
your samphng circles on Figures 6 and 7. This will
make it easier for you to record on the chart and
still not disturb your sample  move the ring!. Also,
you can come back to your samples and re-check
them if the need arises, Record our results on
the worksheet.

HINT: In the table on the worksheet, the first type of
algae listed is Diatorns. When recording your
sample, count both kinds shown, and list them
together as Diatorns. Oo the same for the
Green and Blue-green algae. The number you
write will be a total for both species in each
category. In the case of the zooplankton, only
one species of each of the different groups is
shown.



Figures 6 and 7 are based on actual plankton
samples collected along the Lake Erie shore. Both
the numbers and types of organisms are therefore
fairly accurate examples of what may be found in the
Old Woman Creek area.

NOTE: The "Total Population" size which you
have estimated here is only the popu-
lation of the whole page, not the pop-
ulation of the whole estuary. To calculate
the entire estuary plankton population
would be very difficult. This activity is
meant to show what organisms might be
in the estuary and how different the
plankton sample is from one time to
another.

Hopefully, those of you who said, "But why not
just count al! the e's?" on the e sampling page
can better see why scientists frequently resort
to sampling techniques.  Imagine a scientist trying
to count all the individual organisms in the
estuary!!

Answer the following worksheet questions based
on the samples you "collected"

1. Which season had these characteristics.

a. the greatest number of diatoms

b. the greatest number of blue green algae

c. the greatest number of zooplankton

d. the warmest water

e. the most gizzard shad larvae

f. the most yellow perch larvae

g. the most sheepshead larvae

2, Young perch eat a lot of algae. Which season
would have the most food for baby perch? In which
season are the perch spawned  eggs deposited!?

3. Do all the types of fish in the sample spawn at
the same time? How can you tell?

4. You have noted that the water is warmer in which

sample?

Water temperature is an important factor in de-
termining when fish spawn. Which species appear
to require warmer water for spawning?

5. What would be the advantage of having different
fish spawn at different times?

6. Fish may enter an estuary to spawn. From your
transect information, why else might fish come into
the estuary?

7. You now have information about the microscopic
and the macroscopic  visible to the unaided eye!
organisms in an estuary. Using what you have
learned, predict the effect of the following events
on the plants and animals of the estuary

a. Heavy spring rains raise the level of the creek
one foot higher than it is now. The water also
flows very fast.

b. Hot water is dumped into the estuary by a
utility company.

c. The estuary is dredged out so that boats can
go up the creek. The mouth of the estuary is
deepened and probably protected by a sea
wall. A portion to be used as a marina is deep-
ened as well to a depth of 2 to 3 meters,

d. The estuary is filled in on the sides so that
new homes can be built near the water.

Review Queationa

1. Define estuary. Where are estuaries found?

2. Explain what is meant by population sampling.

3. Describe a method by which scientists can sample
a macroscopic cornrnunity. Describe a sampling
method for a microscopic community.

4. Give a general description of the types of plants
found in different depths of water in an estuary.

5. List three ways in which plants are useful to animais
in the estuary.

6. What types of organisms might be found in an
estuary plankton sample?

7. Why are estuaries considered to be "endangered
environments?"



Figure 6. Estuary plankton sample, May  Water tern-
perature 13 C !



Figure 7. Estuary plankton sample, August  Water
temperature 21' C.!



APPENOIX

Macroscopic plants ot the Estuary  Old 'Woman Cree" !

Box elder BuckeyeCottonwood

ce

10

Trees  Rooted on land. Excess water around root
system may destroy some trees.!

Emergent plants  Roots in water, but leaves and
seeds emerge into the air.!

Submerged plants
 Roots and leaves underwater.!
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THE ESTUARY: A SPECIAL PLACE
WORKSHEET

ACTIVITY A: WHAT IS THE ROLE OF PLANTS IN AN ESTUARY?

t, Mapping parts of an estuary With your pencil, outline the main parts of the Old Woman Creek estuary
on the computer map.

A. Begin by outlining the beach areas  K!,

B. Draw a line that separates the deciduous forest from the estuary. You will also find a patch of forest
just below the "B" in "BERLIN." Outline this forest with another line,

C. What three types of features  see symbols! are now shown to lie within the estuary itself.

D. Use colored pencils to shade in the features described in your student guide.

2. Sampling the populations.

A.& B. Follow the instructions in your student guide.

C. Which area of tIte estuary has plants rooted in fairly dry soil?

What do these plants provide for the animals that live nearby?

D. Which area s! have plants with roots submerged  underwater! but leaves emergent  sticking out of the
water~

After studying page 6 of the student guide, answer the following questions.

E. In which part of the estuary would you find the largest number of animals?

F. Your answers to questions 4 and 5 should be the same. Why would an area with many aquatic  water!
plants be visited by such a large number of different animals?

G. What are the two main activities earned on by animals in the area?

H. Which of the animals in Figure 4 might be using the marsh plants as food?

I. What is the bottom of the estuary marsh probably like: Muddy? Rocky? Why do you think so?

J. Look back at page 1 and find the "larger meaning" of the term estuary. Write the meaning below.

K, Based on this definition, why doesn't Figure t photograph show much swampy area?



PLANK f jN SA QPL.E

Aug Sample  Fig. T!May Sample  Fig. 6!

Organism

Blue-green

Zooplankton.

Cladocerans

Copepods

Protozoans

Rotifers

Fish Larvae.

Yellow Perch

Regular larva

Regular larva

'Yolk-sac larvae have lust emergecl pro ggorn eggs.

A yolk-sac larva is younger than a regUUlar larva.
12

lgae:

Diatoms ~ ~

Green

%%~
Yolk-sac larva

Regular larva

Gizzard Shad Yolk-sac larva

~Pm-=~
White Bass Yolk-sac larva

Sheepshead Yolk-sac larva
 freshwa'ler drum!

Regular larva

Yolk-sac 'larva
Emerald Shiner

c~~~~
Regular larva

2 3 Ave. Total Pop 1 2 3 Ave. Total Pop.



Answer the following questions based on the samples you "collected,"

t. In the chart, check which season, spring or summer, had these characteristics.
Spring Summer

a. the greatest number of diatoms
b. the greatest number of blue-green algae
c. the greatest number of zooplankton
d. the warmest water
e. the most gizzard shad larvae
f. the most yel'low perch larvae
g. the most sheepshead larvae

2, Which season would have the most food for baby perch?

In which season are the perch spawned  eggs deposited!?

3. Do all types of fish in the sample spawn at the same time?

How can you tell?

4. You have noted that water samples are warmer in the
to require warmer water for spawning?

sample. Which fish species appear

5. What would be the advantage of having different fish spawn at different times?

7. Using what you have learned, predict the effect of these eve~ts on the plants and animals of the estuary

a. Heavy spring rains raise the level of the creek one foot higher than it is now. The water also flows
very fast.

Effect on rooted plants

Effect on plankton

Effect on adult fish

Effect on fish larvae and eggs

Effect on shore birds

b. Hot water is dumped into the estuary by a utility company.

Effect on rooted plants

Effect on plankton

Effect on adult fish

Effect on fish larvae and eggs

Effect on shore birds

6. Fish might enter an estuary to spawn. From your transect information, why else might fish come into the
estuary?



c. The estuary is dredged out.

Effect on rooted plants

Effect on plankton

Effect on adult fis

Effect on fish larvae and eggs

Effect on shore birds

d, The estuary is filled in on the sides.

Effect on rooted plant

Effect on plankton

Effect on adult fish

Effect on fish larvae and eggs

Effect on shore birds

Review OueNfona

1. Define estuary. Where are estuaries found?

2. Explain what is meant by population sampling.

3. Describe a method by which scientists can sample a macroscopic community. Describe a sampling
method for a microscopic community.

4. Give a general description of the types of plants found in different depths of water in an estuary

5. List three ways in which plants are useful to animals in the estuary.

6 What types of organisms might be found in an estuary plankton sample?

7. Why are estuaries considered to be "endangered environments?"




