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CHANGING L4KE LEQELS ON THE GREAT LAKES
TEACHER GUIDE

by
CarOlyn Farnsworth and Vic!Or J, Mayer

OhiO Sea Grani Educat OR

OVERVIEW

ln Activity A students determine how 'the water level In Lake Erie has changed over the years since 1900. This is
accomplished by examining graphs of mean water levels. Their attention is drawn to the cylic nature of lake level
changes and the damages that can occur when the lake level rises. The effect of storms on lake level is also explored.

In Activity B students study possible results of regulating the lake's water level and the role of precipitation in
causing changes in lake level.

PREREQUISITE STUDENT BACKGROUND S UGG EST E D AP P ROAC H

Activity A should be done individually wilh two
students sharing one topographic map.

Students should be able to read graphs and topographic
maps and draw topographic profiles,

Activity 8 should be completed in groups of 3. One
student should read the instructions, one operate the
equipment and the third observe and report data.

M ATE R I ALS

OSJECTIVIES

When the students have completed these activities, they
should be able to;

1. Determine whether lake levels change on one of the
Great Lakes.

2. Determine the effects of an increase in lake level.

3. Identify possible causes of changes in lake feve!.

4, Identify the effects of regulating the levels ot each
of the Great Lakes.

Information to teachers is enclosed in boxes in
this guide.

Topographic maps of Eastlake, Ohio; graph paper,
rulers, pencils. For each lab group: three plastic
containers of various sizes  lakes!, a fourth container to
catch overflow and a tifth for a precipitation device.  See
Figure 4,!

introduce the Investigation by a discussion with your
students related to points raised in the Introduction to
the Student Guide. Additional intormation can be obtained
Irom the references included at the end of this guide.
You should also conduct a post-investigation discussion.
Be sure that the points included at various places in the
Student Guide are understood.

The film 'The Lake at Our Doors �0 min.! is
available through the Geology Department of Cleveland
State University. It deals with many of the problems in
1rying to regulate the Great Lakes. If available, it ShOuid
be shown as follow-up to the Investigation.

Several other OEAGLS units relate to topics
introduced here. You may wish to use activities entitled
Waves on the Great Lakes, Storm Surges, Erosion Along
the Great Lakes, or Coastal processes and Erosion. They
can be ordered from Ohio Sea Grant Education program.
The Ohio State University, Research Center, Rm. 1541,
1314 Kinnear Road, Columbus, OH 43212, telephone
�14! 292-B949.



CHANGING LAKE LEVELS ON THE GREAT LAKES

by
Carolyn Farnsworth and Victor J. Mayer

Ohio Sea Grant Education

INTRODUCTION

People like lake shores. There is something about the movement of waves against the beach, the sight
of a sailboat on a clear day, the ability to plunge into the water on a hot summer day, that attracts people
to the lake. Shores tend to become highly developed. Property values are high. Lakes, however, can be
unpredictable. Storm driven waves can destroy houses, especially if the level of the lake has risen since
the houses were built. Is this a problem on the Great Lakes?

OB J E CTI YES

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

1. determine whether lake levels on Lake Erie change.

2. determine the effect of an increase ln lake level.

3. identify possible causes of changes in lake levels.

4. Identify the effects of regulating lake level on Lake Erie and the lakes connected with it.

ACTIVITY A: DOES THE LEVEL OF LAKE ERIE CHANGE?

MATERiALS: Topographic map of Eastlake, Ohio;
graph paper, ruler and pencil.

P ROCEOURE Feet
above
sea
level

Records of the level of the water in Lake Erie
have been kept for over tGO years. Figure 1 is a
graph of the average monthly level of Lake Erie
measured in feet above sea level. It is for a recent
five-year period.

Figure 2 is a simiiar record for a longer period.
Figure 1: Lake Erie lake levels, 1981-1985,



To answer questions 1-5 use Figure 1, Use
your work' sheet to record your answers,

1. Determine the highest water level for
1985. What was it?

T1. 573.5' attgir~n~i>~,

2. What was the lowest water level for 1985?

T2 571.4' ~v~~et levef.

3, During what season of the year did the
highest water level occur? The lowest
water level?

4. What was the difference in feet between the

lowest water level and the highest for
1985?

T4. 2.1 fe 1

5. What could cause these differences in water

I eve I?

T5. Variations in lake levels are caused primarily by
changes in the amount or rate of precipitation. Note
that late winter tends to be a time of low lake level.
Precipitation is relatively light at that time of the
year, and any that does fall is likely to be held either in
the snow pack, or as frozen ground water. During the
spring the combination of run-off from winter and high
precipitation tends to produce high lake levels.

To answer questions 6-10 use Figure 2.
Record your answers on your worksheet.

6. Is the yearly pattern of lake-level
differences repeated in other years'? If so,
what do you think could cause such a
yearly pattern?

7. In what year did the lake have the highest
water tevel? How high was it?

T7. The highest water level occurred in 1973 and 1974,
was 573.2 feet above sea level.
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8. In what year did the lake have the lowest
water level? What was it> What is the

difference between the highest and the
lowest?

9. Do you notice other patterns in lake
levels? If so, how long do they seem to
be'?

10. Can you think of any possible reasons for
these patlerns?

TiO. The IOnger term variatiOna, thcugh they may not be
cyclic, did occur. They are probably related to
changes in overall dimate in the Great Lakes region,

Students use the 15' quadrangle Of Eaatfake, Ohic, far
this part of the activity. They will find the light �'!
contour lines very difficult to read in the portion of the
map they are using. In tact. In places the lines converge
It is not important that they locate each line. They should
note that the lines tend to group dose to the heavier
contour lines. They can draw the profiles accordingly.

You have found that the level of the lake does
change. Do you think that such changes would be
a threat to buildings along the shore?

To answer questions 11-16 you will work
with a topographic map of an area of Lake
County, east of Cleveland. Put your answers on
your answer sheet.

11. Locate the mouth of the Chagrin River.
Draw a topographic profile of the area of
houses an the north-east side of the river.
Start in the lake. Draw the profile
perpendicular to the shore, ending it near
Jefferson School.

12. This map was drawn in 1963. Using
Figure 2, determine the highest level of
water that year. Plot this elevation on
your profile.

13. According to Figures 1-2, what was the
maximum iake level in 1973? 1965?

Plot these on your profile.

14. Do you think the changes in lake level
caused any flooding in the housing
division? ff so, where?



Actually, a great deal of damage accurred along
the lake shore in the mid-1970's. It occurred
during storms. Storms actually raise the lake level
temporarily as in Figure 3. Strang winds blowing
from the west across Lake Erie have raised the lake
level as much as eight feet at Buffalo, New York.

15. lf a storm occurring in 1985 raised lake
level in the vicinity of the Chagrin River as
much as three feet, how large an area would
have been flooded? Remember the lake level
determined in question 13 above.

16. If the storm aiso caused four-foot high waves,
how many houses might be damaged?

Most af the damage was actually the result of
the erosion of cliffs along the lake. Storm waves
cut at the base of the cliffs. The cliffs collapsed
into the surf, taking any buildings along with
them. In this way, higher lake levels have caused
the shore of Lake Erie to move south.

On the Canadian  north! shore of the lake,
erosion is three times as rapid. There are two
reasons for 1his. The Canadian shore is largely
underdeveloped farmland whereas the Ohio side is
heavily developed with houses, ports, factories,
etc. Buildings and other development tend to slow
down the erosion process. Also, the wind tends to
come more often from the southwest than from any
other direction. This causes greater wave and
current action on the Canadian shore.



ACTIVITY B: WHAT WOULD BE THE RESULT OF REGULATING THE LEVEL PF
ONE OF THE GREAT LAKES?

MATERIALS: Three plastic containers  lakes!, a
fourth container  precipitation device! and another
to catch outflow.

The level you marked is the level that would
occur if no water ever entered or left any of the
lakes. Of course this does not occur in nature. The
level of each of the lakes at a given time will be
determined by the amount of water entering the
lakes and any variations in the rate of flow of this
water through the lake system.

PROCEDURE

To reduce the problems of erosion, some people
have suggested that the level of Lake Erie be
lowered and maintained at a constant level.

The flow of water into and out of Lake Erie could
be controlled  regulated! through the use of darns
and other devices. In this activity, you will study
the effect of regulating the level of Lake Erie upon
the levels of the lakes both upstream and
downstream from Lake Erie  See Figure 4.!

4. Is the maximum  highest! lake level in all
three lakes reached at the same time?
Discuss.

5. Fill the precipitation container again. Pour
the water into Lake Huron more slowly than
you did in Step 5. This represents a lower
rate of precipitation than in Step 5, Mark
the maximum lake level for each lake. Do

the lakes reach as high a level when the rate
of precipitation is less? Discuss.

2. Fill each of the takes with water then wait

until the fake level in each lake no longer
changes. Mark this level on the outside of
each container.

1. Set up your apparatus as in Figure 5. The
tall plastic container witi represent Lake
Huron which is upstream from Lake Erie,
The cut in the side of the container
represents the outlet of the lake. Note that a
piece of plastic has been left covering the
slit. This can be either opened or closed,
thus controlling the flow out of Lake Huron
and into Lake Erie. Lake Erie is represented
by a larger but lower container. It too has a
slit in the side representing the outlet of the
Lake. Lake Erie is sitting in an even larger
container which represents Lake Ontario.
The three containers together represent a
model of the three Great Lakes.

3. Be sure that the outlets of Lakes Huron and
Erie are in the closed position. Some water
should stiJl be able to pass through the
outlet. This position represents the way the
lakes are naturally. The levels are not
controlled by dams. Fill the precipitation
container with water. The water in this
container represents the fall of rain and
snow  precipitation! into the lakes and the
rivers that feed them. Pour this water into
Lake Huron as rapidly as possible, without
having any overflow the side of the lake.
Mark on the side of each container the
maximum lake level.
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6. Open the outlet of Lake Huron keeping Lake
Erie closed. Repeat the procedure for the
two different rates of precipitation.
Describe what happens to the lake levels in
Huron and Erie.

7. Now open the outlet of Lake Erie keeping Lake
Huron open also and repeat the procedure
for the same two rates of precipitation.
Describe what happens to the lake levels of
Huron and Erie.

8. What happens when only one lake at a time is
regulated?

9. How would you design a regulation system
that could keep Lake Erie's water level from
rising or lowering too much or too fast?

Changes in lake lovel are thought to be caused
primarily by changes in the amount or rate of
precipitation. These changes foflow a yearly
pattern  remember your answers to steps
through 6, Activity A!. There also seems to be a
longer term cycle. Perhaps you detected this in
Figure 2.

ln this activity you used a model of the lakes to
investigate the effects of adding precipitation to
lakes upstream from Lake Erie. The flow-through
of that precipitation changes lake levels
downstream. In nature, the situation is more
complicated because precipitation will be added to
all of the lakes directly through run-off from
rivers and streams entering the lakes. Figure 6
on page 8 illustrates the relative importance of
each source of water for each of the lakes. Any
program to regulate the level of Lake Erie must
take into account all sources of water and their
possible effects on lake level.

Many people, especially horne owners along the
lakes, think that the U.S. Corps of Engineers is
able to regulate lake levels in locks of the Great
Lakes. This is not true, Such regulations would be
extremely difficult as you can see from the results
of this activity, the levels of Lake Superior and
Ontario, however, can be controlled to a certain
degree. This is because the outlets are a part of
the St. Lawrence Seaway and therefore their flow
of water is controlled by darns and canals,



REVIEW QUESTIONS

t. How much has the level of Lake Erie changed
over the past 85 years?

Rt. The maximum difference in water levels since 19ta
has been about 6 3 feet.

2. What patterns or cycles are there in the
changes in the level of I ake Erie?

3. What have been some of the effects of an

increase in the level of the lake?

4, What causes the level of the lake to change?

5. Mow could the level of the lake be regu'lated?

6. What effects would regulating Lake Erie have
upon the other lakes in the Great Lakes
system?
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BACKGROUND INFORMATION

The two major causes of changes in the levels of the
lakes are wind set-up and changeS in precipitation. Wind
set-up is caused by the psr ~ latent blowing of wind in a
single direction over a prolonged period of time. This
causes a 'piling up' O'I water at the downwind end or side of
the lake. Wind set up tends to have a short range effect on
lake level and can produce daily variations. Changes in the
amount and rate of precipitation have longer range effects
on lake level. In Activity A, students discover annual
variation which ls due to precipitation. There are longer
cyctes that are undoubtedly also related to precipitation and
in turn to climatic fluctuagons in the drainage basin of the
Great Lakes.

Lake Erie lake levels could be regulated by conlrolling
the Outflow through the Niagara River and/or by COntrolling
the inflow from Lake Huron through the Detroit River. A
channel would have lo be COnetructed around the Niagara
gorge 1o carry the necessary outflow during higih water
seasons. This increased outflow could Increase the level of
Lake Ontarlc, Cauaing damage, Or If il Were paSSed rapidly
through Ontario, it could cause damage on 'Ihe floodplain ot
lhe St. Lawrence River, Controlling the amount ol Inffow,
converse'ly would raise the level ot Lake Huron and cause
damage there. To effectively modify the level of Lake Erie,
then, the entire Great Lakes system would have to be
controlled. This would be terribly expensive. In 1976. and
again in 1986, the lnternatiOnal Joint CommiSSiOn
recommended against this because of the high cost and
relatively low benefits.

During the 1950's a series ot dame and channels were
construClsd on the St, LaWrence River at the outlet Of Lake
Ontario. Beginning in 1960 these structures were used to
regulate the lake levels in Lake Ontario, Between 1960 and
1974 the level of the lake varied between a low oi 241.7
and a high of 247.9; a range ol 6.2 feet. If regulation had
nol occurred, lake level would have varied between 241.4
and 249,1, a range ol 7.7 feet. Lake SuperiOr is a!So
regulated. A series of structures lhal modified the amount
of outflow from Lake Superior had been built In the Sl,
Mary's River starling in the late 1800's. fn 1921 a
systematic plan lor the regulation ol ths lake was
implemented.

As noted in this activity, the years 1973 and 1974
were high level years In Lake Erie. Lake levels were also
very high in 1986. Some recsnl data are shown below. The
other lakes also experienced high waters In those years. To
help control this problem, the oultlow from Lake Superior
was reduced. This wOuld be an aCtual appliCatiOn of the
ideas modeled in the second part ol this Investigation.

1986 1987 1988 1989

Lake Erie wafer levels, 1986-89

l. In general. the highest yearly lake levels in the Great
Laker occur in

a. almost any season of the year.
b. fall
c. late spring or summer.

winter,

2 The most likely cause of seasonal changes in lake level ls

a. rate of evaporation.
b, regulation of the lake
c. erosion of the outlet of the lake.
d. precipitation,

3. An increase in the level of the Great Lakes helps to cause

a, migration ot waterfowl.
b. destruction of shore property.
c. deposition of beaches,
d. an increase in precipitation.

4. Which of 1he following contributes to the destruction of
shore property along the Great Lakes?

a. waves
b. pollution of lake water
c. increased use of beaches for recreational purposes
d. regulation of the lake

5. Small temporary  day or two! changes in lake levels can be
caused by

a. high winds blowing in a single dirscrion.
b regulating the level ot the lake,
c. changes in the number of ships in the lake.
d. changes in the rate of precipilation over the lake.

1987. National Oceanic and
A'lmosphenc Administrabon  NOAA!. Rockville, MD.

Forlner, Rosanne W. and Victor T. Mayer, 1987. ~GfQitf
Ch. 4: Water Levei! Fluctuations on the Great

Lakes, by Thomas E. Croley, II, Columbus, Ohio, The Ohio
State University Press.

U.S. Army Corps of Engineers, I v-

Free monthly publication from
Detroit District Corps

U.S. Army Corps ot Engineers, 1985.
LQR~F'~. U,S. Government Printing Qtlice ¹556-778.



Oceanic Education Activities for Great Lakes Schools  OEAGLS!
Results of studies of student knowledge about the oceans and Great Lakes environments indices a need fCr greater awareness
of those envitotunents, and a greater understate51ng of the impact they have upon the lives of peop!e. OEAGLS  pttztotmcaal
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ADDITIONAL EDUCATIONAL MATERIALS
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PAOQM-TO-IB rIBA  EP~ SION�
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TOO MUCH MUSSEL 1991. Thia 5 I/2 omnae vkteo  VHS Srttnat! Ieovihe ea overview of dre xetaa mItaeet impact io Lake Erie.
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THE EFFECT OF THE GREhT LAKES ON TEMPERATURE  EP401!
THE EFFEcr OF THE GREAT LAKEs ON cLIMATE  EP402!
ANCIENT SHORES OF LAKE ERIE  EP403!
HOW TO PROTECT A RIVER  EP404!
CHANGING LAKE LEVELS  EP405!
EROSION hLONG THE GREAT LAKES  EP40fj
COASTAL PROCESSES AND EROSION  EP407!
POLLUTION IN LAKE ERIEt AN INTRODUCrION  EP400!
YELLOW PERCH IN LAKE ERIE  EP409!
EVIDENCE OF ANCIENT SEAS IN OHIO  RP420!
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CHANGiNG LAKE LEVELS ON TKE GREAT LAKES

by

Carolyn Farnsworth and Victor J. Mayer
Ohio Sea Grant Education

INTRODUCTION

People like lake shores. There is something about the movement of waves against the beach, the
sight of a sailboat on a clear day, the ability to plunge into the water on a hot surnrner day that
attracts people to the lake. Shores tend lo become highly developed. Property values are high.
Lakes, however, can be unpredictable. Storm driven waves can destroy houses, especially if the
level of the lake has risen since the houses were built. Is this a problem on the Great Lakes?

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

1. Determine whether lake levels change on a Great Lake.

2. Determine the effect of an increase in lake level.

3. Identify possible causes of changes in lake level.

4 Identify the effects of regulating the levels of each of the Great Lakes,



ACTIVITY A: DOES THE LEVEL QF LAKE ERIE CMANGE?

MATERIALS: Topographic map of Eastlake, Ohio;
graph paper, ruler and pencil.

PROCEDURE

Records of the level of the water in Lake Erie

have been kept for over 100 years. Figure 1 is a
graph of the average monthly level of Lake Erie
measured in feet above sea level. It is for a recent

five-year period.

Figure 2 is a similar record for the years since
1900,

6700

6690

Figure 1. Lake Erie monthly lake levels,
1981-1985

To answer questions 1-5 use Figure 1. Use
your work sheet to record your answers.

1. Determine the highest water level for 1985.
What was it?

2. What was the lowest water level for 1985?

3. During what season of the year did the
highest water level occur? The lowest
water level?

4. What was the difference in feet between the
lowest water level and the highest for
1985?

5. What could cause these differences in water
level? 2

Feet

above
6 7 i 0

sea

level

To answer questions 6-10 use Figure 2 on
page 3, Record your answers on your work
sheet.

the yearly pattern of lake level
differences repeated in other years?
so, what do you think could cause such a
yearly pattern?

7, In what year did the lake have the highest
water level? How high was it?

8. In what year did the lake have the lowest
water level? What was it? What is the
difference between the highest and the
lowest?

9. Look at Figure 2, do you notice similar
patterns in other lake levels? If so, how
long do lhey seem to be?

10. Can you think of any possible reasons for
these patterns?

You have found that the level of the lake does
change. Do you think that such changes would be
a threat to buildings along the shore?

To answer questions 11-16 you wiil work
with a topographic map of an area of Lake
County, east ol Cleveland. Put your answers on
your work sheet.

11. Locate the mouth of the Chagrin River.
Draw a topographic profile of the area of
houses on the north-east side of the river.
Start in the lake, Draw the profile
perpendicular to the shore, ending it near
Jefferson School.

12. This map was drawn in 1963. Using
Figure 2, determine the highest level of
water that year. Plot this elevation on
your profile.

13. According to Figure 2, what was the
rnaximurn height of the lake level in
1973? In 1985  see Fig. 1!? Piot these
on your profile.

14- Do you think the changes in lake level
caused any flooding in the housing
division? If so. where?



ACtuaily, a great deal Of danIage OCCurred alOng the lake ShOre in
the rnid-197ps and again in the rnid-1980s. It occurred not only
from lake levels but also during storms, Storms actually raise the
lake level temporarily as In Figure 3. Strong winds blowing from
the west across Lake Erie have raised the lake level as much as
eight feet at Buffalo New York

W inrJ

15. If a storm occurring in 1985 raised lake ievel in the vicinity
of the Chagrin River as much as three feet, how large an area
would have been ftcxx5ed? Remember the lake level deter-
mined in question 13 above.

CV

C7!
EL

16. tf the storm also caused four-foot high waves, how many
houses might be damaged?

Most of the damage is such areas is actually the result of the
erosion of cliffs along the lake. Storm waves cut at the base of the
cliffs. The cliffs collapse into the surf, taking any buildIngs along
with them. In this way, higher lake levels have caused the shore of
Lake Erie to move south.

On the Canadian  north! shore of the lake, erosion is three times
as rapid There are two reasons for this, The Canadian shore is
largely underdeveloped farmland whereas the Ohio side is heavily
developed with houses, ports, factories, etc. Buildings and other
development tend to slow down Ihe erosion process. Also, the wind
tends to come more often from the southwest than from any other
direction. This causes greater wave and current action on the
Canadian shore,

I

Fig re '5. PROF II.L OF A LAKE SIIOWING EFFEGT OF WIND ON LAKE LEVEL
UJ

O ! CP
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ACTIVITY B: WHAT WOULD BE THE RESULT OF REGULATING THE LEVEL OF
ONE OF THE GREAT LAKES?

MATERIALS: Three plastic containers  lakes!, a
fourth container  precipitation device! and another
to catch outflow.

PROCEDURE

To reduce the problems of erosion, some people
have suggested that the level of Lake Erie be
lowered and maintained at a constant level.

The flow of water into and out of Lake Erie could
be controlled  regulated! through the use of darns
and other devices. In this activity, you will study
the effect of regulating the level of Lake Erie upon
the levels of the lakes both upstream and
downstream from Lake Erie  See Figure 4 on page
5!.

4. Is the maximum  highest! lake level in all
three lakes reached at the same time?
Discuss.

5. Fill the precipitation container again. Pour
the water into Lake Huron more slowly than
you did in Step 5. This represents a lower
rate of precipitation than in Step 5. Mark
the maximum lake level for each lake. Do
the lakes reach as high a level when the rate
of precipitation is less? Discuss.

6, Open the outlet of Lake Huron keeping Lake
Erie closed. Repeat the procedure for the
two different rates of precipitation.
Describe what happens to the lake levels in
Huron and Erie,

7. Now open the outlet of Lake Erie keeping
Lake Huron open also and repeat the
procedure for the same two rates of
precipitation. Describe what happens to the
lake levels of Huron and Erie.2. Fill each af the lakes with water then wait

until the lake level in each lake no longer
changes. Mark this level on the outside of
each container.

8 What happens when only one lake at a time
is regulated?

9. How would you design a regulation system
thai could keep Lake Erie's water level from
rising or iowerlng too much or too fast?

The level you marked is the level that would
occur if no water ever entered or left any of the
lakes Of course this does not occur in nature. The

level of each of the lakes at a given time will be
determined by the amount of water entering the
lakes and any variations in the rate of flow of this
water through the lake system.

3, Be sure that the outlets of Lakes Huron and

Erie are in the closed position. Some water
should still be able to pass through the

1. Set up your apparatus as in Figure 5. The
tall plastic container will represent Lake
Huron which is upstream from Lake Erie.
The cut in the side of the container

represents the outlet of the lake. Note that a
piece of plastic has been left covering the
slit. This can be either opened or closed,
thus controlling the flow out of Lake Huron
and into Lake Erie. Lake Erie is represented
by a larger bul lower container. It too has a
slit in the side representing the outlet of the
Lake. Lake Erie is sitting in an even larger
container which represents Lake Ontario.
The three containers together represent a
model of the three Great Lakes.

outlet. This position represents the way the
lakes are naturally. The levels are not
controlled by darns, Fill the precipitation
container with water. The water in this
container represents the fall of rain and
snow  precipitation! into the lakes and the
rivers that feed them. Pour this water into
Lake Huron as rapidly as possible, without
having any overflow the side of the lake.
Mark on the side of each container the

maxirnurn lake level,

Changes in lake level are thought to be due
primarily to changes in the amount or rate of
precipitation. These changes follow a yearly
pattern  remember your answers to steps
through 6, Activity A!. There also seems to be a
longer term cycle. Perhaps you detected this in
Figure 2.
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REVIEW QUESTiONS

ln this activity you used a model of the lakes to
investigate the effects of adding precipitation to
lakes upstream from Lake Erie. The flow-through
of that precipitation changes lake levels
downstream. ln nature, the situation is more
complicated because precipitation will be added to
all of the lakes directly through run-off from
rivers and streams entering the lakes. Figure 6
illustrates the relative importance of each source
of water for each of the lakes. Any program to
regulate the level of Lake Erie must take into
account all sources of water and their possible
effects on lake level.

1. How much has the level of Lake Erie changed
over the past 85 years?

2. What patterns or cycles are there in the
changes in the level of Lake Erie?

3. What have been some of the effects of an
increase in the level of the iake?

Many people, especially home owners along the
lakes, think that the U.S. Corps of Engineers is able
to regulate lake levels in locks of the Great Lakes.
This is not true. Such regulations would be
extremely difficult as you can see from the results
of this activity. the levels of Lake Superior and
Ontario, however, can be controlled to a certain
degree. This is because the outlets are a part of the
St. Lawrence Seaway and therefore their flow of
water is controlled by dams and canals.

4. What causes the level of the lake to change?

5. How could the level of the lake be regulated?

6. What effects would regulating Lake Erie have
upon the other lakes in the Great Lakes
system?



Name

CHANGING LAKE LEVELS ON THE GREAT LAKES
1NORK SHEET

Activity A: Doea the level of Lake Erie change?

1. What was the highest water level for 1985?

2. What was the lowest water level for 1985?

3. During what season of the year did the highest water level occur?

The lowest water level?

4. What was the difference in feet between the lowest water level and the highest for 1985?

5. What could cause these differences in water level?

7. In what year did the lake have the highest water level?

How high was it?

8. In what year did the lake have the lowest water level?

What was it?

What is the difference between the highest and the lowest?

If so, how long do they seem to be?9. Do you notice other patterns in lake levels?

10 -12, Can you think of any possible reasons for these patterns?

 Construct profile of the shoreline here.!

6. Is the yearly pattern of lake-level differences repeated in other years? If so, what do you

think couid cause such a yearly pattern?



13. According to Figure 2, what was the rnaxirnum height of the lake level in 1973?

In 1985  Figure 1!?

14. Do you think the change in lake level caused any flooding in the housing division?

If so, where?

15. If a storm occurring in 1985 raised lake level in the vicinity of the Chagrin River as much

as three feet, how large an area would have been ftooded?

16. If the storm also caused four-foot high waves, how many houses might be damaged?

Activity B: What would be the result of regulating the level of one of the Great
Lakes?

4. Is the maximum  highest! lake level in all three lakes reached at the same time? Discuss.

5. Do the lakes reach as high a level when the rate of precipitation is less? Discuss.

6. Describe what happens to the lake levels in Huron and Erie when Lake Huron is opened and

Lake Erie is closed.

7. Describe what happens to the iake levels of Huron and Erie when Lake Erie and Lake Huron are

opened.

8. What happens when only one lake at a time is regulated?



9. Mow would you design a regulation system that could keep Lake Erie's water level from raising

or lowering too much or too fast?

Review Ouestions

1. How much has the level of Lake Erie changed over the past 70 years?

2. What patterns or cycles are there in the changes in the level of Lake Erie?

3. What have been some of the effects of an increase in the level of the lake?

4. What causes the level of the lake to change?

5. How could the level of the lake be regulated?

6. What effects would regulating Lake Erie have upon the other lakes in the Great Lakes system?



Oceanic EduCatien ACtivitieS fOr Great Lakes SChoolS  OEAGLS!
Results of studies of student knowledge about the oceans and Great Lakes environments indicate a need for greatm awareness
of those erivironments, and a greater understanding of the impact they have upon the lives of people. OEAGLS  pronounced
"eagles"! are designed to take a concept or idea from the existing school curriculum and devekrp it into an oceanic and Great
Lakes context, using teaching approaches and materials appropriate for children in grades five through nine.

OEAGLS materials are designed to be easily integrated into existing curricula. Investigations are characterized by subject
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tenaion aClivitieS fnr further infOrmation or Creative expressiOn, teaChability demntuarated by use in middle schOOI class-
rooms; and content accuracy assured by critical reviewers. Each title consists of a student workheok and a teacher guide and
costs $3.00 for the publication, postage, and handling, If ordering EPO26, add an additional $4.00 to cover the cost of the
cotnputer disk,
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In the primary grade range we have ttuee activities. All use Lake Erie information applied to aII primary subject areas.

Each title costs $5.00 for the publication, postage, and handling.
LAKE KIOE � ThKE h BOW  EP-031!
BUILD h FISH TO SCALE  EP-032!
A DAY IN THK LIFE OF h FISH  KP433!

COMPUTER PROGRAMS
All programs run on Apple H computer series.

KP-24tDtsk This program is an optional purchase to accompany OEAGLS A GREAT LAKES VACATION. $4.00
EP-74/Disk To aceotttpany OEAGLS EP4	L 019, 021, and 023. $5.00

ADDITIONAL EDUCATIONAL MATERIALS
sUPPLKI1%ÃrhL cURRIc ULUM AcTIYITIEs To AccoMPANY HGLLING C. HoLLING's

PADDLE-ro-mz-SEA  EP-076! $10,00
AcrlvlITES FRGM MIDDLE SEA  EP-071! $250
WhTKRWORKS NP4172! $250
THE OHIO SKA GRANT EDUCATION PROGRAM; DEVELOPMENT, IMPLEMENTATION, EVhLUATION  KP4!TS! $&,00
MARINE EDUChTION BIBLIOGRAPHY $2.00

OTHER PUBLICATIONS A VAILABLE

~>~ M!VK' Sea Gram eight-page bimonthly newsleuer. $450 for six issues,
PUBLICATION BROCHURE Free.
KDUChTION BROCHURE Free,
TECHNICAL PUBLICATIONS BROCHURE Free.
SKA GRANT PROGRAM BROCHURE Free.
GREAT LAKES PURSUIT $$, Pt?utterer crrrd ff-< portrter A game played like I'rivirzf Psrsrtd S9 but th questiotu chaHenge play~ to

!earn about Ihe Great Lakes. $24.00  Reduced price avai!able for educators !
~ MUCH MUSSEL 1991. 'nus 5 1 j2 minute video  VHS format! provides an overview of the zebra mussel impact to Lake Erie.

$15,00
LOBAL CHhNGE IN THE GREAT LAKES SCENARIOS 1991. Ten scenarios about global change in Ihe Great Lakes. $6.00

THE EFFECT OF THE GREAT LAKES ON TEMPERATURE  EPZGI!
THK EFFECT OF THE GREAT LAKES ON CLIMATE  EP402!
ANCIENT SHORES OF LAKE ERIK  EP-003!
HOW TO PROTECT A RIVER  EP404!
CHANGING LAKE LEVELS  EP-005!
EROSION ALONG THE GREAT LAKES  KP406!
COASTAL PROCESSES AND EROSION  EP4!07!
POLLUTION IN LAKE ERIK: AN INTRODUCTION  KP408!
YELLOW PERCH IN LAKE ERIE  EP-009!
EVIDENCE OF ANCIENT SEAS IN OHIO  EP&10!
TO HARVEST A WALLEYE  KP<II!
OIL SPILL!  EP412!
SHIPPING ON THE GREAT LAKES  EP-013!
GKOGRhPHY OF THK GRKAT LAKES  EP4!14!
OHIO CANALS  KPOIS!

THE ESTUARY: h SPECIAL PLACE  EP416!
THE GRKhT LAKES TRIANGLE  EP417!
KNOWING THE ROPES  EPO18!
GK1TING TO KNOW YOUR LOCAL FISH  KP+19!
SHIPPING: THK WORLD CONNECTION  EP420!
WE HAVE MET THE ENEMY  KP4t21!
IT'S EVERYONE'S SEht OR IS IT?  EP422!
PCBs IN FISH: A PROBLEM?  EP423!
A GREAT LAKES VACATION  EP424!
STORM SURGES  EP-02S!
RIVER TREK with computer program  KP-026!
WAVES  KP427!
LAKE LAYERS: STRATIFIChTION  EP42$!
NUTRIENTS IN THK GREAT LhKES  EP429!
EATING LIKE A BIRD  KP-030!
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