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TEACHER GUIDE

YELLOW PERCH IN LAKE ERIE

by Rosanne W. Fortner, Gabriele Riel and Susan Leach
Ohic Sea Grant Education Program

OVERVIEW

This investigation consists of two games. Activity A is a board game designed to Introduce
the siages of the perch life cycle and the forces affecting the perch population at sach stage.

Using information gained in Activity A, students perticipate in a role-playing situstion in Activity B.
Varlous interest groups provide input on the development of a perch management policy for Lake Erie.

PREREQUISITE STUDENT BACKGROUND
Basic mathematical ekills: addiion, subtraction, and divislon by 2,

MATERIALS: Perch Lie Cycle game bosrd, spinner, place
marker tokens (ons per student), and CHANCE cards, aH
constructed using patterns In this guide; record asheets (in
Student Quide); papor clip; paper fastensr; six role
descriptions In this guide.

OBJECTIVES: When students have completed this
investigation, they should be able te:

1. Describe the Ilfe cycle of the yollow perch.

2. Discuss the factors that affect perch populstions
at each stege of the e cycle,

3. Discuss the pros and cons of some methods used to
manage a Great Lakes perch population.

SUGGESTED APPROACH

Activity A s designad for groups of 2-4 playsrs, sach
with » set of game materiale.

For Activity B students work in groups of 8, with
each student having a different rols. “Extra” students
should be assigned the Ohlc Division of Wildiite role snd
placsd as the 7th member of other teams.




YELLOW PERCH IN LAKE ERIE

by
Rosanne W Fortner. Gabriele Reil and Susan Leach

INTRODUCTION

Each spring. hundreds of thousands of yeliow operch deposit their eggs over vegetation in the shallow waters
of Lake Erie’s shoreline A female perch can lay jeilylike ribbons of up to 50.000 eggs at one time. At this rate
will Lake Erie soon have a population expiosion of yellow perch? Why are so0 many eggs iaid by each fish? How

does nature control popuiation size? Can people &iso affect fish populations?
OBJECTIVES: When you have completed these activities. you should be able 1o

1. Describe the life cycle of the yellow perch.
2 Discuss the factors that can affect perch popuiations at each stage of the life cycle.

3. Discuss the pros and cons of some methods used to manage the Lake Ene perch population
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YELLOW PERCH

Perca flavescens

length 10-34 cm

weight 112-568 g

coloring  bright green to olive to golden brown on back, yeilow:
green, yellow on sides. grey to milk-white below

common names' perch. lake perch. American perch

Figure 1: Characteristics of Yellow Perch (Fish of Lake Michigan, University of Wisconsin, 1974.)
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ACTIVITY A: WHAT CAN HAPPEN TQO A GROWING PERCH?

KEYWORDS: Spawning. commarcial tghing, sport 1lehing,
population.

MATERIALS: Perch Life Cycle game board. spinner.
place marker tokens (one per student). CHANCE cards.
record sheets.

It will be necessary lor you ¢ construct the game matarals
ueing the pages in tha back of this guite. Thase pages can be cut

out as they are, or they can be glued to cardboard shewts and then
cul oul,

PROCEDURE

Twenty to thirty minutes are neeced to play 1he board pame the
Tirst 1ime.  Studants may want to play again, and a second round
can usvaly ke linlshed during the sama class parkd.

A. Object of the game: The first player to have one
male and one female fish survive to spawn s the
winner. Another more important abject 15 to find
out the things that can happen to perch popula-
tions. Be sure you read the intormation in the
board spaces and on the game cards. If you read
them out loud all players can learn about what s
happening to your perch.

TEACHER'S NOTE: The numbers used in the gama raflect reality,
bul are obviously nol exacl. They were choten to afow
reasonably simpke mathematice while indicaling the ralative
impact ol the varlous lactars alteciing the perch populatior.

B The game board: The shape of the board repre-
sents the shape of a yellow perch At the tal s
an area marked START Other shaded areas stand
for important events in a perch's fe: hatching.
‘oirthdays.” and maturity. Some of the areas tell
you how large or how old your fish are when you
have passed that point gn the board

The events of the shaded areas happen to your
population even if you don't land exactly on the
areas. Simply passing such a space means that
the event has happened.

The game thart may nesd some clarfylng information that you
can provide. For Instance, some of the facions Aftecting perch may
ba consiceced wither larh d. An aighe bioom may
occur Iy with | changes, or it may be Induced by
phomhales being added io lake water. Disasses |kewise may be
caused by naiure or by humans' sffact on the water. The stocking
of piks In 1he lake by people has the efiect of reducing perch
populath by the | procesa ol predmtign.

The sample surmmary shest In this manual s iMended o serve
 your guide only, Nol as & list of "Corract” arawers. Students
may. far example, wish io {af predstans separately  {(Kinglshens,
pike, wz.). Distusslon of possiblities will contrbuie 10 sudent
understanding of tha concepts in the acthity.

C. How to begin: Two to four people can play. Choose
a token to represent your perch population and
place it on the START space of the game board.
Each population begins with 50,000 eggs. Record
this number on the record sheet for sach player.

The perscen with the highest total on two spins
of the spinner plays first The pne with the next
highest total gees second. and 50 on. CHANCE
on the spinner counts as zero




D. How to play When your Turn comes. spin tne

spinner and move your token clockwise the num-
ber of spaces indicated. If the spinner points to
CHANCE or  you land on a space marked
CHANCE. draw a CHANCE card from the top of
the deck and fcllow the mnstructions on <t If the
carg does not say "KEEP THIS CARD™ place &
back on the bottom of the deck before the next
player's turn

NOTE: CHANCE cards refer to figh, not to eggs.
1f you spin a CHANCE before your eggs hatch,
spin again.

As you play. record the swe of your perch
population on your record sheet In most cases.
males and females are addec tcgether 0 get the
population size. but some ever's affect only one
sex of the fish. Unless you are told to do differently,
assume that half ot your fish are femaies and halt
are males (see ‘hatching’ space)

Losing all your perch If the space you are on or
the CHANCE cards drawn cause you (o 10se more
fisn than you have an your record sheet. your
population has been wiped oul Depending on
where you are on the board. this can have two
dfferent effects

(1) If your eggs have not hatched when they are
all wiped out go back to START and begin
ail over again with 50 00C eggs

(2} After the eggs hatch your population s ex-
pected to be on its own If you lose all your
fish you are out of the game

Winning the game The first person 1o land exactly
on the SPAWN square with at least one male and
one fermale i5 the winner If all piayers but one are
wiped out. the remaining player 13 stll not the
wininer until his or her fish make it to spawning. it
no fish make 1t to spawning, your team may start
the game over agan

. When the game 15 gver Using the game board
spaces and the CHANCE caras. compiete ‘he
game chart in Figure 2 and answer the tollowing
queshons
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Why 15 1t an advantage 10 the yellow perch o
lay so many eggs”

T1. Laying many aggs |5 an adaptalion for the parch's survival.
Thare aré many harards ‘o the developing perch, and baginning
with large numbars helps to insure thal al least two fish will
survive 1o replace Ihe parent fish.

In which part of the perch afe cycle are the ~ast
anmais icst”?

T2, Largesl loskes occur among eggs ard fry. Ba llexible in
accapting oiher €ludent answarg.  Sludents may attempt lo add
up all ksees at aach stage rather thal responding inullvaly
wilh this answer.

At what age does a perch become sexually mature?

T3. Sexual maturny occurs abow! 3 years of age {30 om long). ]

. What destroys moest of the perch that become

mature?

T4, Most malure perch are claimed by commarcial and spen
fishing.

In wnat ways could the numbers of perch be
increased?

T5, Numbers of paich can be increaced by &tocking, prolaciion al
spawning habiat, and elimination of some obelacles fo survival
(potlution, fighing. aic.).

. Could factors ke those that affect perch in Lake

Ene alsp affect fish 1n the ocean? Do you think
that these factors have as pig an effect on fish in
the ocean” Explain your answer.

T6. Yos. such factors alsc aflect ocean lish. For some factors,
such as potiution, tha effects in the ocean may not be as greal
because ol dilulien in & greater volume ol walar, Algas blooms
and other seasonal 1actors would atso be less significant in
1he CCRANS.




ACTIVITY A: WHAT CAN HAPPEN TO A GROWING PERCH?

KEYWORDS: Spawning. commarclal tishing, spor fishing,
population,

MATERIALS: Perch Life Cycle game poard. spinner
place marker tokens {one per studert), CHANCE cards.
record sheets.

It will ke nBceceary for you lo construct the pams materals
using the pagses in the back of this guide. Thess pages can be cut

aut as thay Are, or they can be glued o cardboard sheets and then
cul oul.

PROCEDURE

Twenly to thiny minutes are nesded to play the board game the
lirgt tima. Students may wani lo play again. and a sscond round
can usually te tirished during the Eam# ¢lass perlod,

A. Object of the game: The first player to have one
male and one female fisn survive toc spawn 15 the
winner. Another more important object 5 1o find
out the things that can happen o percn popula-
tions Be sure you read the migrmation in the
board spaces and on the game cards If you read
them out loud ali players can learr about what is
happening to your perch.

TEACHER'S NOTE: The numbera usad in the game mlect rsalfity,
but are coviously not sxacl. They were chosen 1o allow
reaxonably simple mathematice while indicating tha relative
wmpact of the various factors alecting tha perch population.

B

The game beard. The shape of the board repre-
sents the shape of a yellow perch Al the tail 15
an area marked START OCtfher shaded areas stand
for important events In a perch's life. hatching,
“birthdays.” and maturty. Some of the areas tell
you Now large or how oid your fish are when you
have passed that point on the board.

The events of the shaded areas happen to your
population even if you don't land exactly on the
areas. Simply passing such a space means that
the event has happened

be

can provide.  For [nstance, soma ¢f the factore afaciing parch may

occur naturally with seasonal changes, or i may be induced by
pharphates baing added to laks water, Dicoasss likewiss may be
cavsed by nalure or by humans' eMect on the water. The stocking
of pika in the laks by people has the efisct ol reducing perch
populations by the natural process ol predation.

may, far examgle, with to list predators weparmiely (kingfishars,
pike, otc.}. Discussion of possibilitis wil contribute 10 student

The gama chan may neesd soma clarifylng Informatian 1hat  you

considerad either natural or human-caused. An aigas bloom may

The tample summary shest In this manual b intended 10 terve
your guide anly, not aa a llsl of ‘comect” anewsm. Studerts

ol tha pta In the aciivity.

C

How to begin' Two to four people can play. Choose
a token 1o represent your perch population ang
piace it on the START space of the game board.
Each population begins with 50.000 eggs. Record
this number on the record sheet tor each player.

The person with the highest total on two spins
of the spinner plays first. The one with the next
highest total goes second. and so on. CHANCE
on the spinner countis as zero.



D How to play When your turn comes spin the

spinner and mowve your tcken clockwse the num-
ber of spaces indicated if the spinner pomts to
CHANCE or it you land on a space marked
CHANCE. draw a CHANCE card from the top of
the deck and follow the imstructions on it If the
card does not say ~KEEP THIS CARD" place it
back on the tottom of the deck belore the next
player's turn

NOTE: CHANCE cards refer to fish, not to eggs.
1f you spin a CHANCE before your eggs hatch,
spin again.

As you play. record the size of your perch
population on your record sheet In most cases,
males and females are added logether 1o get the
population size. but some events affect only one
sox of the fish. Uniess you are told to do anfferently.
assume that half of your fish are femaies and halt
are males (see hatching  sgace;

- Losing all your perch If the space ycu are an or
the CHANCE cards drawn cause you 1o lose more
fish than you have on your record sheet. your
population has been wiped out Depending on
where you are on the board. this can have two
diferent eflects.

(1) It your eggs have not hatched when they are
all wiped out. go back o START and begin
all over agamn with 50.000 eggs.

{(2) After the eggs hatch. your populaton is ex-
pected 10 be on s own If you lose all your
fish you are ou! of the game

Winning the game' The frst person to land exactly
on the SPAWN square with al least one male and
one female 1s the winner. f all piayers but one are
wiped out. the remaining player 15 stll not the
winner untit his gr her fish make it 1o spawning. if
no fish make it to spawning. your team may start
the game Over agamn.

When the game s over Using the game board
spaces and the CHANCE caras complete the
game chart in Figure 2 and answer the following
guestions

1
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Why 15 1t an advantage to the yellow perch 0
lay so many eggs”

T1. Laying many eggs ie an adaptation for the perch'e survival
There are many hazards to lhe devsloping perch, and haginning
with large nrumbaers halps te In6ure that at least wo fish will
survrve 1o replace the parent fish,

in which part of the perch life cycle are the ~2st
ammals lost?

T2. Largest losees occur amang 8ggs and fry. Ba Pexible in
accapting athar student answars, Studenis may attempl to add
up all losess a! each stage rather that responding intuitivaly
with 1hls answer.

3 At what age does a percn becoms sexuzlly mature?

4
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6.

[ T3. Sexzval matutity occurs aboul 3 years of age {20 cm long) ]

What gestroys most of the perch that become
mature?

T4. Most malure perch are claimed by commarglal and Eport
fishing.

In wnat wavs could the numbers of perch be
increased?

T5. Numbers of parch can be increassd by stocking, pratection of
spawning habital, and eliminatiar of some obetacies to survival
{pallutian, fiahing, ate).

Could factors like those that aHect perch in Lake
Erie also affect fish 1n the ocean? Do you think
that these factors have as big an effect on fish in
the ocean” Explain your answer.

T6. Yes, such factors also aftect ocean lish. For some laciors,
such as peliution, the effects in the cosan may nol be as great
bacause of dilution in a greater viluma of water. Algae blooms
and other seasonal factors would also be jess significant in
the oceans.




withun your group of representatives reach a ce-
cigion about the best proposa! or whnie 3 new
one Give this to the DOW persan as your group s
recommendation.

All DOW representatives meet and choose the best
perch management policy While they are meeting.
all the interest group representatives write letters
to the people they represent, telling how they have
worked for the group's cause and what results
have been so far

The DOW announces what its new perch man-
agement policy will be. DOW representatives an-
swer any questions from the interest groups. Record
the DOW decision cn your worksheet

_ Was this decision fair to all parties concerned? If
not, what interest groups would suffer because of

7 Will the new poiicy produce the optimum sustaned
vield of perch in Lake Ene? Explain on your
worhsheet

Four states and two nations border Lake Ene and
all these governments try to manage fishenes in the
best interests of their people Regulation of fisheries
in the ocean involves the same difficuities as in the
Great Lakes. Such factors as terntorial waters claimed
by coastal nations. rights to migratory fish, protection
of endangered species. and ways to enforce fishing
faws must all be considered. Your class may wish to
find out what happened to world fisheries when the
United States declared a 200 mile ternional sea. One

the new policy? Explam on your worksheet.

COLUMBUS DISPATCH. March 1. 1979

of the results 15 described in the article that follows.

1977 Law Has Increased Cod, Haddock
And The Complaints Of U.S. Fishermen

BOSTON (AP' -— The schools of cod and
haddock have grown since foreign fisher-
men were chased from New Engtand's rich
fishing waters two years age but so have the
complaints from U 3. fishermen.

The problem. say New England fisher-
men. is aver-regulation by the same faw that
made the foreign competition pull in its nets
and set sail.

_TWO YEARS AGO Thursday, the US
Fishery Conservation and Management Act
ended the severe depletion of fish stocks by
the commercial fleets of the Soviet Union,
Japan and Poland. The law set strict limits
on foreign vessels fishing within 200 miles
of U'S shores. but it also set regulatory
controls on American fishernten.

“The situation is tough because we're
dealing with a group that has never been
under regulation.” said Norm Oisen of
Portland. Maine. a fisherman whe serves on
the New England Fishery Council.

Quotas set by the council are aimed at
allowing the fish population in Georges
Bank and the Gulf of Maine to recover from
decades of overfishing by foreign fleets

BUT THE FISH are plenuiful now, say

the fishermen, and quotas only keep them

- from making more money.

“There’s plenty of fish out there,' says
Edwin Smith, general manager of the New
Bedford Seafood Cooperative. “A man
should be able to go out and make a living
instead of having to stay in pert.”

Quotas are set on several species,
allowing so many to be taken each quarter.
Some quotas are filed well before the three
months are up, banning certain catches for
weeks,

“WE HAD A closure from Nov. 19 to Jan.
t last year.” said Harry Swain, president of
Boatowners United Inc. of New Bediford. “It
was an economic disaster for some of the
men. A boat owner has to hope he can make
his payments until he can go out again.”

But David Crestin of the Gloucester
office of the National Marine Fisheries
Service says, "It's tough to predict what the
stocks are going to do, and the fishing
industry doesn't believe ys.”

Figures from fisheries officials show
fishing has gotten better — and more
profitable — since the law went into effect.
In 1978, New England fishermen hauled in
293.3 millibn pounds of fish vaived at $63 7

7

milhon. Last year, the catch was 330.3

] million pounds, worth §100.7 million.

BLT THERE ARE also more fishermen:
The number of U.S. vessels trolling the
waters has doubled since the foreign ships
left.

“If we did nothing to control their catch,
they would have taken more and certainly
made more money,"” said Crestin, “Anytime
you affect someone’'s pocketbook. actuaily
or putentially, they're going to be mad at
you.”

Others say the controls have a roller
coaster effect on prices, which rise when
fishermen cannot bring in fresh catches.
Smith said the price of cod went from 30
cents a pound the first six months of 1978 to
70 cents the last haif when lower limits
were imposed.

OLSEN AND OTHER members of the
New England Fishery Councit are looking
for ways to inprove the regulatory process
and stabilize prices, but they aren’t hopeful.

“There may be a way to clear this up. but
[ can't tell you what 1t is,” said Olsen. “The
problem is, everybody's for reguiation as
long as 1t doesn 1 regulate them.™



ROLE #1

PAT TRAPPER

Division of Wildlife (DOW)
Ohio Department of Natural Resources

As a biologist and representative of the the Division of
wildlite, it will be your responsibility to inform the public
about what is being done and what needs to ba done to manage
the perch fishery in Lake Erie. The term fishery refers 1o the
industry or occupation of catching, processing and salling fish.
As far back as the 1860's the perch fishery was very active,
especially on Lake Ere. By the late 1950's, perch was the
number one commarcial fish taken from the lake.

Sport and commerdial fishers alike value the perch for its
delicious, flaky white flesh. As the fishery manager, your
goal is to work toward an "optimum sustainable yield" of perch.
Yield refers to the number of tish caught (harvested).
Optimum means the most or the biggest possible, with all
factors considered. An optimum yield of perch is the best
number to catch each year without interfering with the normal
workings of the populaton or with other populations in the lake.
If this best number can be repeated in the harvest over the
coming years, it is said 10 ba a sustainable yield. The goal
for Lake Eris, then, is to develop regulations that will allow the

optimum nurmber and weight of perch 1o be harvested each year.
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Perch are harvestad by two groups, the commaerclal fishers
and tha spons lishers, in both the U.5. and Canada, On Lake
Erie there are about 1,000 paopie employed by the commerds
lishing industry. Most ot these operate in the most productiv
area, the Western Basin of the iake. In 1985 they caught 3.5
million pounds of lish and sold them for about $730,000.
About 81,000 pounds of the caich was yellow perch. This
catch was only 1/25th the size of the catch of 1980, when
commarcial fishermen were allowed to use gil nets.

Commercial fishers sell their catch to restaurants, food
stores and food processors. The perch that will be used as
lood are processed into fillets {(bonalass strips of fiesh from
the sides of the fish} which are sold mainly In the large cities
around the laka.

Sport fishing on Lake Erle is a major attraction for thousand
of Ohio anglers. There are few ragulations governing perch
fishing for sport in the state. People can fish in any season an
catch up to 50 perch a day. in 1985, Ohio sport fishers caugh
1,800,000 pounds of parch in Lake Erle. This was about 95%
of all tha perch taken in the lake that year by Ohio fishars,

The perch harvast In Lake Erie has baen low for the last few
years (see graph}, and anglers are bacoming alarmed. Thay
have called upon your agency to produce a management plan
that will Increase the population of parch avallabla for harvesi
Your knowledge of the perch's life cycle and the hazards to the
developing perch population have lad your agency to consider
several ways of dealing with the fishers’ demands:

MEAN 3.0 MILL.
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Figure 6. Ohio Lake Erie Yellow Perch Landings, 1914-1984.




1. Increase tha survival rate at the egg stage by:

A. Recommending a ban on construction along the lake
shore within 172 mile of the lake, thus preserving
existing spawning grounds.

B. Recommending that industries that use water tor cooling
must limit the temperature increase in the water to 1°F,
since spawning and hatching depend on watar
temperatures.

C. Praventing dredged materials from being dumped back

into tha lake whera they would cloud the water and
possibly spread dangerous pollutants.

2. increasza the annual harvest by:

A. Dalaying the stant of the commerdial fishing ssason unti
June 1, when spawning will be over.

i B. Allowing commardial fishers to usa gl nets from

! October 1 to Decembar 1 to catch perch 20 am or

! longer. Gill nets are now in use in other pars of Lake
Erfe. They resultin & langer catch than the trap nets
and seines now used in the Wastern Basin.

i
| C. Banning commercial fishing within two miles of the
I shoraline, 5o sport lishars will be able 1o catch more.

These two proposals are not the only possible answers to the
parch dacline problem, ot course. They certainly will not
satisfy all the people that will be affacted. It will be your jab
ta explain why both proposals are good ones. |t othar
suggestions are prasanted, lead your group 1o consider whether
they are usaful or not. The group may wish to prepare a third
proposal for the DOW to consider. It you favor ocne proposal or
anothar, hold your opinion until others have presentad theirs.
As the most knowladgaabla membar of the group where parch
are cancernad, your opinion should be well thought out, tor
your judgment is highly raspected.

When your group has agreed on a management plan, it will be
your job to mest with other DOW reprasentativas and arrive at
a decision that will satisfy as many of the public’s demands as
possible. Report your decision in a public hearing and predict
how your managament plan will provide an optimum sustained
yield of perch,

|
|




ROLE #2 DR. J. E. GILLMAN
STP (Save the Perch)

You are a professor of scology (the study of relationships
'n the anvironment) and ichthyolegy (the study of fish} at
Clearwater University. As haad of your deparment you have
watchad Lake Erle go from a lake that supported trout 10 one
that sometimes has trouble supporting tha fish living in the
lake now. You want to keep perch as a gama fish and as an
impartant fink in the ecosystem that makes up the lake. In
order to keep the perch population going in tha lake, you want
the Division of Wildlife to protect the 18,000 acres of marshes
along Ohio's lake shora. This will sarve:

1. to praserve tha perch breeding grounds and
2. to provide habitat for the waterfowl and other birds that
are a viial part of the area.

You warnt the peopie to undarstand that what affects one area
of the lake will affect all areas. The areas you want o protect
serve many functions, such as praservation of fish and witd-
iite, barriers to wind and wave erosion of the shore, natural
water purifiars, natural fiood control, and fraps for the
sediments carried info the lake by streams.

Beyond all this, you want to get the population of perch
highar than it is now In order to restore the natural balance of
the lake. This would require a 2-year ban on perch fishing,
followed by stronger fishing regulations In later years. You
also want sport fishing to be regulated by season as well as by
timits, so sportsmen can only catch a certain number of perch.

You want perch fishing to be done only with particular kinds of
lures, such as spinners, and you would also Fke to set a size
limit, such as 20 cm (B inches) or longer, for "keeper® fish.

A power plant that has just begun cperation on the lake is
threatening the perch in another way. The plant pulls water
from the laka to cool its machinary. Screens cover the
openings of the intake plpes, but baby perch can be sucked
through the screens and into the pumps whera they are
*antrained” and killed. A single farge power plant or cther

industry on Lake Erie can entrain nearly 3,000,000 baby perch
In one year.

In addition to protecting spawning grounds and regulating
fisherigs, then, some drastic measures are needed to prevent
further loss of perch to industries and power plants using lake
water. Think about what could be done and try to present your
ideas as a compromisa proposal.

Questions 1o considar:
1. Which of the Division ot Wildife proposals do you favor?

2. What are you willing 1o give up in order to have as many of
your ideas as possible accopted?

The future of Ohio's wetlands?

s Wimdlag the Sorw? OfFlce wf Cosstal Zoms
D.C.: MHatlonsl Oceasie sod Atmowpharic Admimletration, [LEH

t. UawLlngrion,
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POWER PLANTS

The Great Lakes are a huge
naturat reservoir containing six
quintittion gallons of water. This
makes them a mighty attractive
site tor electric power generating
facilities. Thermal plants, both
nuclear and fossil-fueled, use
steam to drive the turbines which
generate our electricity. They
require the cool take waters to
remove the waste heat from the
power generation equipment.

How much water do these
piants use? As the largest water
usars in the state they use nearly
three-fourths ot the 17 billion
gallons of Ohio's daily water
consumption. A typical 290
megawatt tossil-tuel plant uses
160,000 gallons per minute. If the
plant uses a once-through cooling
system, as maost fossil-fuel plants
now do, only a very small amount
of this water is lost through
evaporation inside the plant.
About 99% is returned to the
source from which { was
diverted. But this water, because
it has taken heat from the steam,
15 about 5F° warmer than it was.

Use of cooling towers such as
the one at Davis-Besse will soon
be required in arder to lessen this
“thermal pollution.” But in a
cooling tower, the heat is
transterred to the air through
evaporation. Thus a larger
amount of water is lost. A power
plant with a cooling tower will
pass about 15 million gallons of
water in the form of steam into the
atmosphere each day. A cooling
tower also needs water for
"blowdown” or removal of
accumutated solids from the
cooling water,

AND WATER USE

Ohio's streams, except for the
Ohio River, cannot afford such
water loss. Thus the continyed
use of Lake Erie {with 125
guadrillon gations) and tne other
Great Lakes for energy facility
sites is an inevitable part of our
future.

The Bescoo. Ohic Coastml Zaow Monagmmeni Mawgbetier,

Wintur 1977,

Irformation sowcen coneulind In 1908 iraicans
that this adticle ls sfli completely sccurme,

Power Plants around Lake Erie
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ROLE #3 "ACE" ANGLER

Sport Fisher

Ever since you ware no mere than a tingarling yourself. A A resident sport lishing license costs $7.75. in 1985, the
you've been fishing in Lake Erie. Your dad has told you what it State of Ohio made about §7,500,000 from the sale of
was like to catch enough blue pike in an hour to last for two thasa licenses, You are providing he state with a lot of
waeks, Your grandfather can remember catching a muskie or monay, and in return you have a right to get something tor
two. Now most aport fishers go alter wallaye, which is a good it (more Hah}.
kighting fish. You caught a walleye once, but for a good big
catch you prefer perch. Before there was a limit, you once B. You have found that fishing near a power plant Is great
caught 100 perch in 3 hours! because the warm water has lots of food in It 1o attract

fish,

Perch fishing is exciting in its own way. A perch doesnt
tight much, but there is a trick 1o hooking one. Tha parch C. if commercial tishers get to use gill nets in the Western
nibbies at tha balt, and it takes an experienced hand to set the Basin, thay will be abla to catch evan more perch.
hook balore the bait is stolen, When you've caught a good sized Commaerclal icenses provide only about $33,000 a year in
perch {20 cm or longer} you have a nutritious maal. Besides its state ravenues, arkl you really don't think that entitles
axcallent flavor, perch has more pratein and lass lat than beef, them 10 as many fish as sportsmen take.

pork, or poultry.
D. You would like the LU 5. to convinge the Canadian govern-

Since you are a busin@ss person by profassion, you have ment 1o cul the commargial perch harvest. That way,
littla free time to davote to fishing. You appreciate the facts there will be more perch tor U.S. sport Hshers,
that you are not limited to a certain season for caiching perch,
and you can keep as many as 50 per day. loa fishing arcund the
islands is particularly enjoyabla, but thera ara@ many good
fishing areas all year round.

Cuestions to consider:
Canadian commercial fishars ars now getting almost at the

parch caught in Lake Ere, since gill nets have been outlawed 1. Which ot the Division of Wildlite propasals do you favor?
for Ohio commercial fishers.  The US. cateh is almost totally
caught by sport fishers. As a sport fisher you would like 1o 2. What are you willing 1o give up in order to hawe as many of
protact this advantage. These facts may heélp you. your ideas as possible accepted?
-. L4
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ROLE #4

SANDY SHORES

Urban Development League of Ohio (UDLO)

You represent an agency committed to develeping the Lake
Eria shoreline for the benefit of the state. Each year millions of
tourlsts traval through the Great Lakes area. More lakeside
motels, amusement parks, and scenic highways would capture
mere tourist dollars for the state. Private individuals are also
looking for lakeshore property for vacation homes. More than
one guarter of Ohio's population fives in the eight counties
hordering Lake Erie, and more people would come if they had
places to live. Thare are dozens of contracting companies just
waiting for UDLO to give them the go-ahead signal so they can
begin a massive construction effort and make Erie's shore a real
showplace.

Thare are some problems, however. First, such developmant
would require massive earth-moving efforts. There must be
dredging tor marinas, scraping for roads and parking lots, and
piling for landscape purposes, Some of your contractors have
not usad proper arosion control methods in the past, and they
have been responsible for some bad erosion problems. You must
try to ovarcoma their bad reputation by promising strict rules
far arosion control. |! such heavy efosion occurred on the
lakeshore, the lake would be muddy, and nobody would want to
visit there.

The law requires that Lake Erie ports be dredged each year to
maintain a depth of 28 taet so freighters can dock. This is one
of UDLO's respensibilities. Ordinarily, dredged materials are
dumped in diked areas in the laka, where they eventually form
new islands. Fishing is great around islands, 5o the sport
fishers should be attracted 1o these areas. Tha DOW, however,
is proposing that dradged materials be dumpaed inland. This
would be very expensive and dillicult to manage.

Finally, the DOW wants to ban construction within one - half
mile of the lakeshora. This would spell disaster for UDLO's
plans. Paaple coma 1o Lake Erie to see the lake and o play
arpund it. If they have to hike such a distance from thair
motels, they probably won't even bother to come. What kind of
scenic view can you get from that far away? You think it would
be a tarrible mistake to let this measure pass. The state would
lose millions of dollars in tourist trade and propery taxes
without shore development.

CQuestions 1o considar:

1. What changes in tha praposal will you recommend?

2. What ars you willing 10 give up to get most of your ideas
acceptad ?

Downtown
Toledo
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ROLE #5

TERRY WATTS

Consolidaied Chio Power

You are the plant manager of the Water Hole Power Station
on Lake Erie. Water Hole is a 20-year-old fossil fueled (coal
fired) power plant capable of generating 60C megawatts ot
power. It has a onca-through cocling system, maaning that It
draws in water from the lake, uses this water to cool its steam
cindensars, and than discharges the water directly back to the
lake. This also means that Watar Hole does not have a cooling
tower. It uses over 500,000 gallons of water per minute (gpm),
which it discharges 15° F warmer than It was when It entered
the plant,

Water Hole is in a rapidly developing area, Low cost sladtric
power s assential to allow this development 1o continug, In fact,
the area has developed so rapidly that Consolidated Power can no
tonger supply the demand with its three power plants and must
now purchase powar from Detroit Hydro, a neighboring company.
Last spring you attempted to get a 15% rae hike to allow
purchase and initial construction of a new power plant. The
Publle Utilities Commission altowed only a 10% increase, and
this was hard to get.

You have an impingsment problem at Water Hole. During the
winter, large numbers of gizzard shad enter the intake canal and
are trapped against screens which are placed in the canal 1o
remove large fish and debris. These woukd damage the intarnal
workings of the plant if they were allowed 1o go through it. Last
year so many fish piied up on the screens that no water could
pasa and you were forced 1o shut down Water Hole. Damagas
amaunting to $100,000 resulted when the screans were
smashed by the pressure of the fish and water. You would like
DOW to sugpest an inexpensive method 1o solve this problem, but
they are not doing any rasearch In this area. They have made
several recommandations, most of which cost over $1,000,000
and are not guaranteed 1o be successful. These costs would be
passed on 1o consumers, and the public is already upset aver
energy costs.

DOW has found that you also have an entralnment problem at
Water Hole. Entrainment occurs when hot water in the plant kills
fish eggs and larvae {fry) which are carried along {entreinad}
in the intake current. DOW estimates that during a single
spawning seascn Water Hole kills 3,000,000 try.

If DOW requires you to reduce the tempergture of your
discharge to 1° F above the intake temparature it will ba
necessary 1o install a cooling tower. This tower would reduce
your entrainment and impingement problems by 95% since your
intake volume would ba reduced from 500,000 gpm to 20,000
gpm. However, this tower would cost between $20 and $35
million and would raduce your net power output from 600
megawatts 1o 550 megawatts. All these costs would be passed
on to consumars, raising the average electric bilt by 25 %. You
teal this is unacceptable and unfair, especially 10 the many
consumers in your area who are not fishermen and who do not
eat perch or use Lake Erie for recreation,

The graph shows how enargy use is increasing year by year.
Energy vse will probably never drop off, but consarvation
maasures may level it off at the present high rate. Coal provides
only a small amount of our snergy, yet Ohio produces millions of
tons of coal sach year. You believe we should support local
industry by using more Ohio coal, not by impasing restrictions
that discourage its use. DOW Proposal 1 makes power
production more expensive. You would tavor soma propasal that
would cut your costs, not raise them. .

Questions & be considerad:
1, Which proposition do you favor?

2. What are you willing to give up (compromise) in order t¢ get
what you want?

Cossumptinn of Haergy by Seares, IHP-1784
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The lnca‘ hio Coastal Zoos flanagamany Mewslatiar. Hinter, 1978,

LAKE ERIE AT AN ENERGY CROSSROADS

Energy has been, for several
years, one of the stickiest
problems facing our country.
With c¢il embargoes, trans-
Alaskan pipetines, nuclear fusion
breakthroughs, record cold
winters and the creation of new
Departments of Energy at the state
and federa! levels, it's one of the
hottest news items as well. To a
Lake Erie resident, problems and
conflicts regarding energy often
seem to peak and then fade with
time. But if the issues at times
seem as far away as Saudi Arabia
or Prudhoe Bay, consider the
following:

- Of Ohio’s six nuclear units
now operating or under
construction, five are on Lake
Erie; of the additional three units
planned, two are in the lake
region.

- The possibility of driling for
natural gas under Lake Erie is
being considered anew by the
Generaf Assembly,

- Pittsburgh researchers are
looking at the feasibility of
offshore wind energy generation
systems in the Great Lakes.

- Fifteen million gallons of Lake
Erie's water evaporates every day
from each cooting tower in use.

- A $100 million coal
gasification demonstration plant
is planned for Lorain's wes! side,
in the coastaf area.

Ohio and Lake Erie are indeed
at an energy crossroads both
geographically and chronologi-
cally. Tough decisions will be
necessary in the upcoming years.

The many uses of Lake Erie’s
coastal area for energy raise
serious environmental, social and
public health questions.
Construction at major utility sites
can cause greatly increased
sedimentation, degrading water
quality and hampering recreation
and fish habitats. Land use
deveiopment and traffic patterns

can be disrupted in unpredictable
ways. And public fears regarding
the hazards of nuclear wastes
have not been allayed. On the
other hand additional electrical
energy must be provided if we are
to reduce dependence on foreign
ait.

Dealing with energy probiems
in the Lake regicn is one aspect of
Ohio's Coast Zone Management
Program. Seven Lake Erie
communities will be studying
means to alleviate impacts from
energy development through the
Coastal Energy impact Program
(CEIP) administered by the Ohio
Department of Energy. The
program will bring over $400,000
to the county and regional
planning agencies from the
federal Office of Coastal Zone
Management (OCZM). Projects
will include analysis of the
impacts of Davis-Besse and Perry
nuclear power plants in Lucas
and Lake counties, a study of
alternate energy sources and
natural gas transmission in the
eastern counties, and an
assessment of actions needed to
bring Lorain's proposed coal
gasification plant in line with air
quality standards.

Chio’'s CZM Program staff, as a
part of its draft plan, has
teveloped a set of policies ang
frrroposed implementation
riethods for improving coastal
energy facility siting processes.
Most of these policies involive
cansidering additional concerns
in the Ohio Power Siting
Commission's (OPSC) review
process. Visual impacts on the
shoretine and inappropriate use
ot the shoreline by non-coastal
tependent energy-related
facilities are to be addressed.
Cancerns of the CZM Program
will be addressed within the
CPSC through representation by
the Director of the Department of
Natural Rescurces. Additional
coordination will also be
developed with Chio’s Depart-
ment of Energy. In all, a stronger
voice for coastal concerns will
result throughout energy
planning processes.
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ROLE #6

CAPTAIN FISHER

Representative of Fishing Fleet and Buyers Co-op
(Gommercial Fisher)

Your fathar fishad in the same boat you do, and you took over
his busingss when ha got older and retirad. Whan your father
left you the boat and nets, he told you to always stand behind
the co-op and help other fishers as much as possible. The fishing
has not been good the last few years because the Canadians have
been taking all but about 10% of the perch catch with gill nets.
You cannot use gill nets because they are outlawad in U.S. waters
of the wastern basin,

You want the Division of Wildlifa to permit you to use gill nets.
Since you know the best saliing fish are the bigger ones, you are
wiliing to settle for a kind of gill net that will lat other perch
through and witt only catch thosa over 20 cm (8 inches) long.
The fishing season now lasts from March 1 1o December 10. You
want a longer season 30 you can catch more fish. Because all this
wilt lower the number of fish in the lake, you want the Division
of Wikdlife to stock mare perch In the lake, If all goes according
to plan, the price of parch will go up. Last year you made only
$8,000 from fishing. You naed this maney 10 buy new nets and
1o overhaul your boat. If you do get all of these things done then
you can catch perch for the new fast food Perchburger.

You nesd 10 know this information:

1. The fish processors In your organization are pushing for
much greamr use of Lake Erie fish In Ohlo. To bring more
fish from Maine or Florida is very expaensive, and lake fish
have the samae flavor and nutritiona! value as the “imported”
types. Notice how fish compare with cther foods:

Calorle Compatison

a0

Calorias Per 3 1/2 Ounce Sarving (Raew Edible Portion)

Baaf (Aump)

Vitmiay Vs Lin-Discoy Faafoonl = Maless berina Fishemms Sarses,

2. A Sea Grant researcher found that Western Basin sport
fishers spend about $31 million a year on fishing trips and
support about 4,000 jobs. Perch fishing means a fot of
monay for local areas.

3. Canada supports its commercial fishery and therefore the
Canadians are catching almest all the perch taken from the
laka, The DOW should support U.S. fisharies so we can
recaive the same benaefits.

4, Fish caught locally will cost consumers less than fish from

the ocean. People would eat more fish and be healthier if fish
didn't cost 3o much.

CQuestions to answer:
t. Which position do you favor?

2. What are you willing to use 10 bargain in order & get the
things you want?

Protein Comparison

17.4

17.
180

Protein Per 3 1r2 Ounce Serving (Rew Edible Fortlon)
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EVALUATION ITEMS

. About how many eggs does a female ysllow parch lay?

1) 150,000
*2) 50,000
3) 25,000
4 5,000

. Which of the following is probably nat a reason why perch lay a large numbar of eggs?

1) There are many other fish that eat the pearch.

2) Many of the eggs do not hatch.
*3) Laka Erie is a huge body of water and can support them all.
4) Tha odds are against the survival of most of tha perch.

Baby perch ("fry") survival is not aflected by

1) predators.
2) water temperattire.
*3} sport fishing.
4} industries along the lake.

. How could the survival rate of perch eggs ba increased?

“1) Dump dredged materials on land instead of in the lake.

2) Use mare water for industrial cooling.

3) Add fertilization to the water to provide mare plants.

4} Add herbicides to the water to get rid of soma of the plants.

if the lake level rises, what is one way the parch population is affected?

1) Populaticn is unaffected,
2) Population decraases because flood waters wash fish up on land.
*3) Population incroases because new spawning grounds are created.

. When and why are water plants important to parch?

1) Thay providae food f{or adult perch.

2) They provide food for baby perch.

3) They held eggs in place unti! baby perch can hatch.
*4) Both 2 and 3.

. The amount of perch in Lake Erie could ba increased by

1} allowing unlimited use of gill nets.

*2) puting a limit on the fishing season.

3} encouraging construction along the shoreling.
4} dredging out egg laying areas.

. Fisheries management policies are affected by

1) industries.

2) commercial and sport fishers.
3} The state's Division of Wildlite.
*4) All of the above.

. What is optimum yield?

1) The bast number of fingerlings to use to re-stock the lake.
2) The largest numbar of eggs that a female perch can lay.
3) The largest number of parch that a lake can suppon.

*4) The best number of perch 1o catch in any one year.




GAME BOARD GLOSSARY

1. dredge - 1o dig cut the bottom of a waterway in order to deepen the water,

5 tartilization - the uniting of mate and female sex cells (sperm and eggs).

2. fillet - to cut off the strips of fish flesh along the fish's spine and ribs.

4. fingerling - a young fish, about the tfength of a finger.

5. gifinet - a net made of fine threads that entangle a fish’s gills. It looks like a tennis net.
6. herbicide - a chemical that kills plants.

7. haron - a large bird that eats fish.

8. Kingfisher - a bird that sats small fish.

9. marina - a place where boats are docked and serviced.

10. maturs - abla to reproduce.

11. spawning - the depositing of eggs by tish.

REFERENCES
Annual Energy Beview, National Energy Information Administration. DOE-E1A-1384 (84). P. 8.

Ihe Beagon. Ohio Coastal Zone Newsletter. Winter 1977 and 1978,

Dewitt, John. “Chio to Provide $8.4 million to Carve out lnner Harbor.* Cleveland Plain Dealer, P.16A. October 22,
1985,

Downtown Toledo Office Profila, Toledo Area Chamber of Commerce. Vol. 38, No. 11, 1983.

Ohio Department of Natural Resources, Division of Wildlife.
Publication 137: "Lake Erie Fishing Servicas and Facilities.”
Publication 200: “Commercial Fish Landings, Lake Erie - 1985." Wimtmw

and Figheries, March 1985,
Publication 2. Commercial Fishing Law Digest {R1184) -_1985 Fishing Regulations.
Reuttar, Joffary M. Fishery Management: Goals and Tools. Fact Sheet 17.

Reutter, J.M. and Herdenderf, C.E., “Yellow Perch in Lake Erie.” Unpublished report. Columbus: Center for Lake
Erie Area Research, 1978,

"\fitalize Your Life--Discover Seafood.” National Marine Fisheries Service, Washington, D.C.: National
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SPINNER

Cut out the spinner and paste
it on a piece of cardboard.
Punch a hole in the center and
put a paper fastener through
the hole 50 it will hold the
paper clip and allow it to spin.

Paper
clip

=0

Paper fastener

PLACE-
MARKER
TOKENS
{Cut out
and color)

CHANCE CARDS (cut apart)

Division of Wildlife stocks
20,000 new perch in the lake.

Add 5,000 of these to your
population.

Perch-eating pike are stocked
in the lake. Lose all but 1,000
of your perch if they are
smaller than 23 cm.

Sport fishing banned this
year because of low popula-
tions,

Take another turn.

Excellent growing conditions
this year.

Take another turn.



Pesticides kill zooplankton and
aquatic insects. Lose 1 turn
while your fish move to new
feeding areas.

Algae bloom results in a
temporary abundance of food.
(Perch eat zooplankton which
eat the algae.)

Take another turn.

The legislature establishes a
perch fishing season (5 months)
instead of allowing year-round
sport fishing. KEEP THIS CARD;
it will cancel your next loss of
perch,

Wastes from a chemical in-
dustry stunt the growth of
your population.

Lose 1 turn.

Heavy storms affect perch popu-
lation. Wave action and habitat
destruction kill 500 fish less
than 15 ¢cm. long. If your fish
are larger they survive.

A rainy spring season raises
the lake level, and flooded
shores create new spawning
grounds. Each perch population
under 15 cm. gains 2,000 fish.

Sports fishermen develop a new,
more effective lure. If your fish
are more than 23 ¢cm. long, 500
are caught,

Shoreline marshes filled in

for new homesites. Half of your
population will not find suitable
spawning grounds. 1f your fish
are under 3 years old this card
has no effect.
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YELLOW PERCH IN LAKE ERIE

by
Rosanne W. Fortner, Gabriele Reil and Susan Leach

INTRODUCTION
Each spring, hundreds of thousands of yellow perch deposit their eggs over vegetation in the shallow waters
of Lake Erie’s shoreline. A female perch can lay jelly-like ribbons of up to 50,000 eggs at one time. At this rate
will Lake Erie soon have a population explosion of yellow perch? Why are so many eggs taid by each fish? How
does nature control popuiation size? Can people also affect fish populations?
OBJECTIVES: When you have completed these activities, you should be able to:
1. Describe the life cycle of the yellow perch.

2. Discuss the factors that can affect perch populations at each stage of the life cycle.

3. Discuss the pros and cons of some methods used to manage the Lake Erie perch population.

YELLOW PERCH

Perca flavescens

length: 10-34 cm

weight: 112-568 g.

coioring: brighl green to olive to golden brown on back, yellow-
grean, yellow on sides; grey to mik-white below

cCOmmon names: pearch, lake perch, American perch

Figure 1: Characteristics of Yellow Perch (Fish of Lake Michigan, University of Wisconsin, 1974.)




ACTIVITY A: WHAT CAN HAPPEN TO A GROWING PERCH?

MATERIALS: Perch Life Cycle game board, spinner,
place marker tokens {one per student), CHANCE cards,
record sheets.

PROCEDURE

A. Object of the game: The first player to have one
male and one female fish survive to spawn is the
winner. Another more important object is to find
out the things that ¢an happen to perch popula-
tions. Be sure you read the information in the
board spaces and on the game cards. if you read
them out loud all players can learn about what is
happening to your perch,

B. The game board: The shape of the board repre-
sents the shape of a yellow perch. At the tail is
an area markec START. Other shaded areas stand
for important events in a perch's life: hatching,
"'birthdays,” and maturity, Some of the areas tell
you how large or how old your fish are when you
have passed that point on the board.

The events of the shaded areas happen to your
population even if you don't land exactly an the
areas. Simply passing such a space means that
the event has happened.

C. How 1o begin: Two to four people can play. Choase
a token to represent your perch population and
place it on the START space of the game board.
‘Each population begins with 50,000 eggs. Record
this number on the record sheet for each player.

The person with the highest total on two spins
of the spinner plays first. The one with the next
highest total goes second, and so on. CHANCE
on the spinner counts as zero.

D. How_to play: When your turn comes, spin the

spinner and move your token clockwise the num-
ber of spaces indicated. If the spinner points to
CHANCE or if you land on a space marked
CHANCE, draw a CHANCE card from the top of
the deck and follow the instructions on it. If the
card does not say "KEEP THIS CARD" place it
back on the bottom of the deck befare the next
player's turn.

NOTE: CHANCE cards refer to fish, not to eggs.
If you spin a CHANCE before your eggs hatch,
spin again.

As you play, record the size of your perch
population on your record sheet. In most cases,
males and females are added together to get the
population size, but some events affect only one
sex of the fish. Unless you are told to do differently,
assume that half of your fish are females and half
are males (see "hatching'' space).

. Losing all your perch: If the space you are on of

the CHANCE cards drawn cause you to lose more
fish than you have on your record sheet, your
population has been wiped ocut. Depending on
where you are on the board, this can have two
ditferent effects:

{1) If your eggs have not hatchec when they are
all wiped out, go back to START and begin
all over again with 50,000 eggs.

(2) After the eggs hatch, your population is ex-
pected to be on its own. If you lose ali your
fish, you are out of the game.




F. Winning the game: The first person to land exactly
on the SPAWN square with at least one male and
one female is the winner. if all players but one are
wiped out, the remaining player is still not the
winner until his or her fish make it to spawning. If
n¢ fish make it to spawning, your team may start
the game over again.

G. When the game is over: Using the game board
spaces and the CHANCE cards, complete the
game chart in Figure 2 and answer the following
questions.

1. Why is it an advantage to the yellow perch to
lay so many eggs?

. In which part of the perch life cycle are the most

animals lost?

. At what age does a perch become sexually mature?

. What destroys most of the perch that become

mature?

. In what ways could the numbers of perch be

increased?

. Could factors like those that affect perch in Lake

Erie aiso affect fish in the ocean? Do you think
that these factors have as big an effect on fish in
the ccean? Explain your answer.

ACTIVITY B: HOW CAN THE FISHERY BE MANAGED?

Now that you have learned of the many things
that can happen to a population of perch, you know
why it is sometimes necessary to make rules to
protect them. The organization responsible for mak-
ing and enforcing those rules in Ohio is the Division
of Wildlite, a part of the Chio Department of Natural
Resources.

PROCEDURE

Many people and organizations are affected by a
fishery management policy. The interested groups all
want the policy to benefit them. Your teacher will
assign you to represent one of these interest groups:

Ohio Division of Wildlife (DOW)
Commercial Fishers Co-Op

Sport Fishers

Urban Development League of Ohio
Save the Perch

Consolidated Ohio Power Company

The Ohio Division of Wildlife {(DOW) is considering

the following proposals for managing the perch in the
Waestern Basin of Lake Erie:

1. Increase the survival rate at the egg stage by:

A. Recommending a ban on construction along
the lake shore within 1/2 mile of the lake, thus
preserving existing spawning grounds.

B. Recommending that mndustries that use water
for cooling must imit the temperature increase
in that water to 1 degree F, since spawning
and hatching depend on water temperature.

C. Preventing dredged materials from being
dumped back into the lake where they would
cloud the water and possibly spread dangerous
polliutants.

. Increase the annuai harvest by:

A. Delaying the start of the commercial fishing
seasen until June 1, when spawning will be
over.

B. Altowing commercial fishers to use gill nets from
October 1 {¢ December 10 to catch perch 20
cm or ionger. Gill nets are now in use in other
parts of Lake Erie. They result in a larger catch
than the trap nets and seines now used in the
Woestern Basin.

C. Banning commercial fishing within two mies of
the shorefine, so sport fishers will be able to
catch more.



Study your role description and be prepared to try
to convince others that what your group wants would
really be the best for everybody. Your actwity sched-
ule will be:

. The DOW announces what its new perch man-

agement policy will be. DOW representatives an-
swer any questions from the interest groups. Record

. Meet with representatives of the other interest
groups. The DOW representative will be able to
explain what the agency proposes 1o do o manage
the perch populations.

. Explain why your interest group i1s for or against
the propoesals and present a pelicy that you wish
the DOW to enforce.

. Within your group of representatives, reach a de-
cision about the best proposal, or write a new
ane. Give this to the DOW person as your group's
recommendation.

. All DOW representatives meet and choose the best
perch management policy. While they are meeting,
all the interest group representatives write letters
to the people they represent, telling how they have
worked for the group's cause and what resuits

the DOW decision on your worksheet

6. Was this decision fair to all parlies concerned? If
not, what interest groups would suffer because of
the new policy? Explain on your worksheet.

7. Will the new policy produce the optimum sustained
yield of perch in Lake Erie? Explain on your
worksheel.

Four states and two nations border Lake Erie, and
all these governments try 1o manage fisheries in the
best interests of their people. Regulation of fishenes
in the ocean invoives the same difficulties as in the
Great Lakes. Such factors as ternitorial waters claimed
by coastal nations, rights to migratory fish, protection
of endangered species, and ways to enforce fishing
laws must all be considered. Your class may wish to
find out what happened to world fisheries when the
United States declared a 200 mile territorial sea. One

have been so far.

COLUMBUS DISPATCH, March 1, 1979

of the results is described in the article that follows.

1977 Law Has Increased Cod, Haddock
And The Complaints Of US. F ishermen

BOSTON (AP) — The schools of cod and
haddock have grown since foreign fisher-
men were chased from New England’s rich
fishing waters two years ago but so have the
complaints from U.S. fishermen. .

The problem, say New England fisher-
men, is over-regulation by the same law that
made the foreign competition pull in its nets
and set sail. :

TWO YEARS AGO Thursday, the U.S.
Fishery Conservation and Management Act
ended the severe depletion of fish stocks by
the commercial fleets of the Soviet Urion,
Japan and Poland. The law set strict limits
on foreign vessels fishing within 200 miles
of US. shores, but it also set regulatory
controls on American fishermen.

“The situation is tough hecause we're
dealing with a group that has never heen
under regulation,”” said Norm Olsen of
Portland, Maine, a fisherman who serves on
the New England Fishery Council.

Quotas set by the council are aimed at
allowing the fish population in Georges
Bank and the Gulf of Maine to recover from
decades of overfishing by foreign fleets.

BUT THE FISH are plentiful now, say

the fishermen, and quotas' only keep them

- Irom making more money. S
“There's plenty of fish ont there,” says

Edwin Smith, general manager of the New
Bedford Sesfood Cooperative. “A man
should be able to go out and make a living
instead of having to stay in port.”

Quotazs are set on several species,
allowing so many to be taken each quarter.
Somé quotas are filled well before the three
months are up, banning ¢ertain catches for
weeks.

“WE HAD A closure from Nov. 19 to Jan.
1 last year,"” said Harry Swain, president of
Boatowners United Inc. of New Bedford. "It
was an ecohomic disaster for some of the
men. A boat owner has to hope he can make
his payments until he can go out again.”

But David Crestin of the Gloucester
oflice of the National Marine Fisheries
Service says, "It’s tough to predict what the
stocks are going to-do, and the fishing
industry doesn’t believe us.”

Figures from fisheries officials show
fishing has gotten better — and mare
profitable — since the law went into effect.
In 19768, New England fishermen hauled in
293 3 millibn pounds of fish valued at $89.7
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milkion. Last year, the catch was 350.3
million pounds, worth $100.7 million.

BUT THERE ARE also more fishermen:
The number of U.S. vessels trolling the
waters has doubled since the foreign ships
jeft. .

“1f we did aothing to control their catch,
they would have taken more and certainly
made more money,” said Crestin. “*Anytime
you affect someone’s pocketbook, actually
or potentially, they're going to be mad al
you."”

Others say the conirols have a roller
coaster effect on prices, which rise wher
fishermen cannot bring in fresh catches
Smith said the price of cod went from 3(
cents a pound the first six months of 1978 t
70 cents the last half when lower limit:
were imposed.

OLSEN ANP OTHER members of the
New England Fishery Council are lookin,
for ways to improve the regulatory proces:
and stabilize prices, but they aren't hopeful

“There may be a way to clear this up, bu
1 can't tell you what it is,” said Olsen. “Th
problem is, everybhody's for regulation a
long as it doesn’t regulate them ™



PERCH POPULATION RECORD

Player's Name:

Token

Size of
Population

Calculating Space



Stage of Lite Cycle

FACTORS AFFECTING PERCH

Natural Factors

Effect of Factors:
+ for increased pop.
— for decreased pop

Human Factors

Effect of Factors:
+ for ncreased pop.
— tor decreased pop.

Eggs (use no
CHANCE cards)

Young Perch
(hatching to 2
years)

2-3 Year Old Perch

Mature Perch

Figure 2 Game Chart
6




Name

WORKSHEET
YELLOW PERCH IN LAKE ERIE

ACTIVITY A: WHAT HAPPENS TO A GROWING PERCH?

1. Why is it an advantage to the yeliow perch to lay 5o many eggs?

2. In which part of the perch life cycle are the most animals lost?

3. At what age does a perch become sexually mature?

4. What destroys most of the perch that become mature?

5. In what ways could the numbers of perch be increased?

6. Could factors like those that affect perch in Lake Ere also affect fish in the ocean?

Do you think that these factors have as big an effect on fish in the ocean?

Explain your answer

ACTIVITY B: HOW CAN THE PERCH FISHERY BE MANAGED?

2. My interest group (is in favor of, is against) the DOW proposals that recommend

The reasons for this are

My interest group would prefer

3. The representatives | met with decided that the best proposal would be to

4. (On your own paper, write a letter to the interest group you represent telling them how you worked tor
the group's cause and what has happened so far.)

1w



. The DOW decision was

. Was this decision far to all parties concemed?___ If not, what interest groups

would suffer because of the new policy?

Explain.

. Will the new policy produce the optimum sustained yield of perch in Lake Erie?—___ .._Explain.
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