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[ NVESTI GATI ON TO HARVEST A WALLEYE

OVERVI EW This investigation is designed to introduce basic ecol ogical
relationships in a lake comunity, using the Lake Erie food chain
involving algae, gizzard shad, walleye and man as an exanple
The first activity is a board gane in the formof a biomass
pyramd, with each of these organisms on a successively higher
pyramd level. Beginning with 1000 kg of al gae, students nove
pl ayi ng pieces through the pyranmid |evels, encountering
environmental factors which increase or decrease the amunt of
bi omass they have. The object of the ganme is to reach the "Harvest"
with at | east one kilogram of walleye.

In followup activities, the ecological pyram d concept is
extended to | and and ocean communities, and the inplications of
energy | oss between |evels are discussed. The investigation
concludes with the construction of a conplete food web.

PREREQUI SI TE
STUDENT
BACKGROUND Basi ¢ mathematical skills: addition, subtraction, nultiplication
and division by 10 and 2.
MATERI ALS "To Harvest A \Walleye" Game Board, spinner, and Productivity
Cards, all constructed frompatterns in this guide; place marker
t okens (buttons--one per student); record sheets (in Student Guide);
paper clip; paper fastener; Activity B Wrksheets.
OBJECTI VES 1. Discuss the nmeaning of the following terns as they relate
to a bionmass pyram d: producer, herbivore, 1st order
carnivore, 2nd order carnivore
2. Calculate the relative nunber of kilograns at each |evel
of the biomass pyramd in a given environnent.
3. Describe how different conditions in the environnent
affect the pyramd
4. Conpare the bionmass pyramds of |ake, land and ocean environ-
ment s
5. Describe how organisms are related to each other in a food
web.
SUGGESTED
APPROACH Activity A is designed for groups of 2-4 players, each group with

a set of game materials. For Activities B and C students can work by
thenselves or in small groups. Sone teacher guidance may be necessary
here. You may want to discuss answers to certain questions.



ACTIVITY A TO HARVEST A WALLEYE

Keywords: al gae bl oom producer, herbivore, carnivore. G ossary
provided for students

PROCEDURE The game materials nmust be constructed prior to the activity.
The back pages of this guide can be cut out as they are, or
they can be glued to cardboard, cut out and assenbl ed according
to the guide on page 10

Rules for the gane are in the Student Guide. Thirty to
forty minutes are needed to play the board game for the first
tinme, depending on the students' proficiency in math.

After the gane is conpleted, have the students conpare
Bi omass Records. Ask for reasons why some have drastic cuts or
increases in populations. Also conpare the kg of biomass that
the students had at the beginning of each | evel on the pyramd

Students are asked to discuss some of the diasaters that
occurred to their organisms. Even a sinple repetition of the
type of disaster and its effect will serve as a nenory aid.
Sone students may go into greater explanations

NOTE:  Nunmbers in this gane are relative and are designed to
reflect reality. They were chosen to allow for sinpler
mat hematics while indicating relative inportance of the
various factors affecting popul ation.

ACTIVITY B WHAT DCES A BI OMASS PYRAM D TELL US?
PROCEDURE Keywords:  producer, herbivore, 1st order carnivore, 2nd order

carnivore, lost energy, biomass pyranmid (also called a
food pyramd or energy pyramd)

In this activity students answer questions based on the
bi omass/ food pyranmid presented in the board gane. Answers are
provi ded bel ow

QUESTI ON
ANSVEERS 1. Lake-4 levels, Ccean-5 levels, Field-3 |evels.

2. The field pyramd provided the nmost food for people since
food fromlower |evels of the pyramd is being utilized.

"Ccean" is not acceptable as an answer here. Since this

is the tallest pyramd students tend to think that this
provides the nost food. They forget that nore |evels

means nore lost food energy. This pyram d does not

include people. It is an exanple of the nany food pyram ds
that do not involve people



3. Increasing the nunber of producers and/or harvesting | ower

on the pyramd would increase available kg of food.
may have other ideas that are correct.

St udent s

4, The field pyram d mght be conpleted with pigs or cows, 10 kg,
and people, 1 kg, or with squirrels, 10 kg, and bobcat, 1 kg.
The forest pyram d mght be conpleted with nuts or acorns,
10 kg, and people, 1 kg. This question is an open one, and

any organisnms within reason should be accept ed.

5. The two pyrami ds ought to read fromthe bottom up:

lettuce (10 kg), people (1 kg); and grass (10 kg), cattle

(hamburger) 1 kg; people (1/10 kg).

NOTE:  Students often insert hanburgers as a separate |evel
not realizing that they cone fromcattle. Al so, the
mat h seens to confuse sone students, who multiply

instead of divide by 10.

6. /10 kg. Again, watch the math. The question asks
many kg of biomass is available to the student, not
in the hanburger

7. 10 kg.

8. Meats are usually higher priced

9. Low levels, because very little energy has been "wa
life processes. (Lower levels are generally less e

10. G zzard shad, as it is the lowest fish on the pyranm

11. The students ought to answer that they would eat th

how
how nmuch is

sted" on
xpensive, too0.)

d.

e chi ckens

and then the corn, since feeding corn to the chickens woul d
waste energy. Sonme answers to this question can beconme quite

el aborate. Be flexible in accepting student ideas

12. Al the plants and aninmals can be eaten, although s
general |y not.

eagulls are

How do peopl e decide what they are going to eat? Ask your
students. Sone possible ways include the availability of the
food--strawberries in season, for exanple. Qther people wll

choose foods because they | ook good, snell good or they

cost a

| ot and therefore, nust be good! On the other hand, foods nay

be avoided sinply because the individual parts are not
(as in a quiche or casserole), or because people have h
sonet hing about the food that indicated it was not good.
the animal it came fromis ugly or is one that people o
don't eat.

recogni zabl e
eard

Maybe
rdinarily



ACTIVITY C

PROCEDURE

REVI EW
QUESTI ONS

THNK IT
OVER

One organismin this last category is the sheepshead, or
freshwater drum  The nane sheepshead, as much as any other
factor, has probably prevented sone people fromusing this fish
as food. As the Walleye Gane has indicated, the relative
abundance of the organisms on |lower pyranid | evels makes them
attractive as a source of human food. Conmmercial shore
seiners in Sandusky Bay can collect 40 tons of drumin one haul
according to the Chio Division of Wldlife. NMbst of the drum
found in comrercial nets are discarded as trash fish. Few
peopl e realize that proper preparation can produce a tasty
fillet. Ohio Sea Grant is now attenpting to devel op narkets
and marketing methods for the drum and other underutilized
species (including gizzard shad) as human food. Those who
| ook to the oceans as the source of food for the future would
do well to look to the |akes as well

VWHAT IS A FOOD WEB?

Kewords: food pyramd, food web

This last activity builds on Activity B by having the
students draw |ines between organisns that are in the sane
food pyramd. Since nost animals eat nore than one thing, a
network of lines like a spider's web will result. A sanple
of possible connections is shown on page 6. Since there are
several species of nost of the organisms shown, nmany different
webs are possible. As the Student Cuide states, there are no
absolutely correct answers.

Enphasi ze to the students that such a web is Iike a conplex
food pyramd. If one part is renoved the whole systemw || be
out of balance.

1. Producers and consuners, or plants and ani nals.

2. The higher levels have energy that has passed through
several levels, decreasing at each |evel. Hence, they have
| ost the nost energy.

3. The producers woul d have a popul ati on expl osi on, use up al
available nutrients, and die. The carnivores would starve
as they cannot eat the producers. Many students answer:
"They die." Have the students el aborate on and give reasons
for their answer.

Carnivores hold down popul ations of herbivores. Wthout
this popul ation check, herbivores would have a popul ation expl osion
and eat thenselves out of food. Then they would starve



EXTENSI ONS

NOTE: For answers to questions 3 and "Think It Over," try to
have the students make up several scenarios as exanpl es.
Accept all of themand then have the students decide
which are most true to life.

The Pete Seeger song entitled "The People Are Scratching"
deals with the problem of renoving organisns fromthe food web.
Wrds and music are reprinted here. The song is on an al bum
cal led God Bl ess The Gass (Col unbia #CL 2432).




THE PEGPLE ABE SCRATCHI NG
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By Ernie Marrs, Harold Martin
& Pete Seeger
Cone fill up your glasses - set yourself down

['I'l tell you a story of sonebody's town
It isn't too near and it's not far away,
[t's not a place where |I'd want to stay

The people are scratching all over the street
Because the rabbits had nothing to eat.

The winter came in with a cold icy blast,

It killed off the flowers and killed off the grass.
The rabbits were starving because of the freeze;

They started eating all the bark on the trees (Chorus).

The farmers said, "This sorta thing won't do;

Qur trees will be dead when the rabbits get through.
We'll have to poison the rabbits - it's clear

O we'll have no crops to harvest next year (Chorus)

So they bought the poison - and spread it around
And soon dead rabbits began to be found.
The dogs ate the rabbits and the farners just said,

"We'll poison those rabbits till the last dog is dead."

Now up in the sky there were neat-eating fow,
The dead rabbits poisoned the hawks and the ow s.
Thousands of field mce the hawks used to chase
Started multiplying all over the place. (Chorus)

The fields and neadows were barren and brown;

The mice got hungry and noved into town.

The city folks took the farner's advice,

And all of them started to poison the mce. (Chor us)

(Chorus)



There were dead mice in all the apartments and flats,
The cats ate the mce and the mce killed the cats.
The smell was awful- and |1'mglad to say,

| wasn't the man hired to haul 'em away. (Chorus)

Vell all through the country and all through the town,

There wasn't a dog or a cat to be found.

The fleas asked each other, "Now where can we stay?"

They' ve been on the people fromthen till this day. (Chorus)

So all you small creatures that live in this |and

Stay clear of the man with the poisonous hand.

A few bales of hay mght keep you alive;

But he'll pay nore to kill ya than to let you survive. (Chorus)

© Copyright 1963 by FALL RIVER MJSIC I NC.
Al'l R ghts Reserved Used by Perm ssion

Interpreting the Song:

1. What is making the people scratch?

2. What natural factor was responsible for starting all the
probl ems described in this song?

3. In the space below, diagramthe food web that the song
descri bes.

A, Put an X on the nanes of animals that the people
poi soned on purpose.

B. Crcle all the other animals that died fromeating
the X animals.

4. What is neant by the last line of the song?




Third Order
Car ni vor es

Second Order
Car ni vor es

First Order
Car ni vor es

Her bi vor es

Producers

Size of a crow. Eats dead
animals on shore and live
fish.

Bi gger than a Geyhound bus.

Seagull
7
Sea Bass ‘K\\\\
{

Size of a saucer. Eats anything
dead on shore.

Large seaweed dozens of neters
long.

// Sperm \Whal e

A

/]

" l

Many sizes: 20cm to 3m | ong.

Sardine size (it comes on pizza).

/ Anchovy

\
\\:ize of a man's thumb.

1
M croscopic plants.
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The game board should look like this when finished.
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Cut out the spinner and paste it on a piece of cardboard. You will need

a paper clip and a paper fastener to assemble as shown.
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/
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HARVEST.
A person be-
omes a second
rder carnivore.

Thermal Commercial
pollution Fisheries
e RN P ey kills all but from Canada
'.'“r;‘/; Yl s 2 10 kg. catch % your
}\‘ walleye.
\ Average size \ \
61-76 cm.
\ €

Sport fishing

catches % your walleye.

Spawning.

Multiply 10X.

> i




Factory dumps hot
water from its machines.
Multiply 2X.

(Shad love warm water)

evere
winter
kills %
of your
shad.

e_____-

SPAWNING. Multiply 10X.

Power plant
shuts down.
Water temperature
drops and Kkills 1/l0 !
of your shad.

PRODUCTIVITY
CARDS




Algae Breeding grounds wiped
h )

bloom out by landfill. Lose 2.

uses up
/ 0,. All
//// but 25kg
die.
v\\' ';")’)n N 3“\":"’:‘ . = )
;; Divide kg of gizzard shad IO .
O ‘by 1¢ to kg of walleye. :",’“ {" ) /
Record in the Walleye ,afi")' R &~ &
ﬂ? column of your Blomass Rcd. \ »V ‘\
. 1 s ) )0"."- N
\\\ \ ﬁ"",”:;es‘zrr‘\:j Kingfishers, herons and
' . impi other fish-eating birds
Average size entrains shad
: eat 10 kg. of your shad.
30-38 cm. Lose 1. g y
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Chemical pollution
reduces population

by 50 kg.

e
.e
N N I Y vonew o Wb ae (

Draw a productivity

card.

/  siit

from spring
floods blocks
sunlight. %

algae die.

Fertilizer runoff
from fields increases
algae nutrients.

Multiply 20 times.

Microscopic size / I

Microscopic animals eat

3 your algae.

A new phosphate detergent
makes billowy suds on the
lake. Algae bloom but only
1 /10 survive due to oxygen
lack.

Draw a productivity

card.

Algae bloom uses up oxygen
and nutrients. Lose % your

algae.




Land fill. Breeding grounds are Grass carp (herbivorous fish from
destroyed. Lose all organisms. Go another food chain) are introduced
back to block 1 and begin with into Lake Erie. They eat % your algae.

1,000 kg algae.

Save this card until you need it. Algae that died in another bloom
Coast Guard saves the day and start to decay and release nutrients
cleans up the oil spill. You lose into the water. Add 50 Kkg.

only ¥ your algae.

Army Corps of Engineers stops A power plant dumps hot
dumping dredging spoils into the water killing all except blue-green

lake. Add 50 kg. algae. Lose 200 kg.




Eutrophication speeds up in the
Western Basin of lake. Lack of
oxygen Kkills all but 100 kg.

Pollution from the Cuyahoga River
enters the lake. Lose 100 kg
organisms.

ORGANISMS DOUBLE !!

Tanker grounds on shoal dumping
sulfuric acid. Lose 100 kg.

Oil spill. Lose all organisms. Go
back to block 1; begin with 1,000
kg algae.

Sewage treatment plant opened with
better cleaning equipment. Lower

nutrient levels result because there
is less sewage pollution. Lose 50 kg.



Fish and other animals
from another food chain

eat 50kg of your algae.

Lake freezes. Ice and snow
block sunlight. All but
100kg die.

<

An oil spill cuts down on
sunlight and as it settles
kills 60kg of algae.

Flooding makes sewage

treatment plants on Maumee
& Portage Rivers dump raw
sewage. Multiply 20 times.

Hungry
herbivores
eat 1/10 of

your algae.

SPRING! Begin growing
season - multiply algae
kg. by 10.

Thermal pollution causes
algae bloom. Multiply by
10.

START \
Begin with 1,000 kg.
phytoplankton (algae)
producing food.

<€




EVALUATI ON | TEMS

1. Aplant is eaten by a herbivore, and the herbivore is eaten by carnivore
This set of relationships is called a(n)

(1) menu.

(2) eating cycle.
(3) food chain.
(4) food web.

2. How is energy "wasted" by the different |evels of a-biomass pyram d?

breathing and respiration
eating and excreting wastes
growi ng and reproducing

all of the above

NN AN~

AW
—— o —

oA
3. If this structure,, , represents a biomass pyram d, how rmuch of the
bi omass of a is available to be used by the organisms of b?

(1) 1/5
(2) 1110
(3) 14
(4) 112

4 Which bionmass pyranid woul d be nore efficient at providing people Wi th food?
(NOTE: People are at the top of each pyranmid.)

(1) é é (3) é (4)
: A

5 In harvesting a walleye from Lake Erie, a person becones part of which
food chain?

algae —»gizzard shad-wal | eye--person
seaweed —» minnows —»carp—>»walleye —> person
carp—salgae —walleye—s person

wat er plants-wall eye---* person

NS

6. In order to feed nore people, we should try harvesting

plants and animals that are lower in food chains.
more meat and fewer vegetables to eat.

raising more sheep and fewer cows.

harvesting as many wal |l eyes as possible.

—~~N A~
B WwN -
—— — —

7. Wiy is there less energy available to top carnivores than to | ower
order consumers?

(1) Energy is "wasted" by body processes of the |ower organisms.
(2) Top carnivores can't eat as nmuch as herbivores.

(3) Top carnivores do not need as nuch energy to live.

(4) There are too many top carnivores.



9.

10.

m In the bi omass pyranid shown, how many kg of producers
are needed to support 1 kg of nan?

51) 10
2) 100
(3) 1000
(4) 10000

Wiere do humans usually fit into a biomass pyram d?
(1) at the top

(2) inthe mddle

(3) at the bottom

What is a group of food chains stuck together called?

(1) eutrophication
(2) a food web

(3) productivity
(4) an environment

L sep o0
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I NTRODUCTI ON

OBJECTI VES

ACTIVITY A

TO HARVEST A WALLEYE

A walleye is a large, good-tasting fish that is also a good
fighter when it is caught. Because of these characterisitics,
the walleye is a favorite of fisherman. In 1978, sport
fishermen caught 1,652,000 wal |l eyes in Lake Erie.

Lake Erie is considered by many to be the best wall eye
lake in North Anerica. What does it take for a | ake to produce
a walleye? Wiy can't we catch as many wal |l eyes in Lake Erie as
we can sone smaller fish?

When you have conpl eted these activities, you will be able to:

1. Discuss the meaning of the following terms as they
relate to a biomass pyram d: producer, herbivore
1st order carnivore, 2nd order carnivore

2. Calculate the relative nunber of kilograns at each
| evel of the biomass pyramid in a given environnent.

3. Describe how different conditions in the environnment
affect the pyramd

4, Conpare the biomass pyranmids of |ake, land and ocean
envi ronnent s.

5. Describe how organisnms are related to each other in
a food web.

VWHO CAN HARVEST A WALLEYE?

Lake Erie is an exanple of a natural comunity. In this
community the snall organisns (living things) outnunber the
| arge organisnms. The snaller organisns are eaten by the larger
ones. If we count all the organisnms of one kind, then count al
the things they eat and all the things that eat them we can
draw a pyram d of nunbers that will also show who eats what.

In the "Walleye Gane" there are four levels to the pyramd.
The largest level is that of algae, the tiny water plants that
produce food by photosynthesis. The other levels are all consuners
whi ch cannot make their own food. @G zzard shad are small fish
that eat algae. Because they are plant-eaters, scientists cal
them herbivores. The walleye is a larger fish. There are fewer
wal | eyes than gizzard shad, so the walleye level is smaller.
Wl | eyes eat herbivores, so scientists say that walleyes are
first-order carnivores. The organismthat eats the first-order
carnivore (a person,in this game) is called the second-order
carnivore.




MATERI ALS

PROCEDURE

The pyramid in this gane is a biomass type because it

is based on the weight of the organisns in kilograns. This
game shows how factors affecting |ower parts of the food
chain can affect higher levels as well

/ Per son\

[ \lleye \ Consuner s

Gizzard Shad
/ \

A Y

/ Al gae \} Producer s

The object of the gane is to end at the bl ock | abel ed

"Harvest" with at |east one kilogram (kg) of fish. You will
keep track of kilograns of organisns on the "Biomass Record."
The gane is best played by 2-4 individuals

Wl | eye Gane Board, Productivity Cards, Bionass

Record (page 4), markers (buttons), spinner, pencil or pen.

L

Before playing game, read through the game board and
Productivity Cards to pick out any words that are new to
you. Look up the words in the G ossary on page 12

Begin at block one with 1000 kg of algae. Spin the spinner
to see who noves first. The player with the highest nunber
will nove first. Play then goes around the board to the
left.

Move through each |evel of the pyramid by moving your marker
the nunber of spaces shown on the spinner. Change your
nunber of kilograns as the board directs. Record the new
number of kg on your Biomass Record each tine the mass
changes.

Sone sections of the board require you to divide the mass of
the organi snms by some nunber. Drop any fractions that you
get in your answers. (Half of an organism would have a
hard time surviving!)

At the end of each level, it is assuned that all organisms
are captured by organisnms of the next level. You nust
change colums on the Bionass Record and divide by 10
whenever you pass the algae or fish pictures, even if

you don't land on them



If at any tine you have less than 1 kg left, you nust
return to block 1 and begin again

The winner of the game is the first player to land at
the triangle labeled "Harvest" with one kg of walleye
You nust spin the exact nunber to land on "Harvest!'

At the end of the game conpare the results on your

Bi onass Record with those of the other players. Conpare
the kg of biomass that you had at the beginning of each
| evel of the pyramd

Di scuss bel ow some of the disasters that occurred to
your organisnms and how they affected your popul ations as
you progressed through the gane.



PRODUCERS ( ALGAE)

BI OVASS RECORD

HERBI VORES
(G ZZARD SHAD)

1ST ORDER
CARNI VORES( WALLEYE)

2ND ORDER
CARNI VORE ( PERSON)




ACTIVITY B

WHAT DCES A BI OMASS PYRAM D TELL US?

Al though the results of the gane depended on the |uck
of the spinner and the "Productivity Cards,” many of the m nor
and major disasters described on the cards and on the gane
board actually are happening or have happened in Lake Erie
For exanple, on Novenber 3, 1977, a power plant on Lake Erie
killed over 600,000 fish by inpingenent. Mst of these were
gi zzard shad

At each level of a biomass pyramd energy is lost or
"wasted." This is energy that cannot be passed on as food from
level to level. Lost energy is one reason why it takes so much
algae for so few gizzard shad and even fewer walleyes

About 40% of the biomass of algae is lost through "breathing,"
growi ng, reproducing and waste renoval. Seventy-five percent of the
bi omass of herbivores is |ost through eating, breathing, waste
removal, nolting, growing and reproducing. First order carnivores
"waste" 55% of their biomass in their normal body activities
Because of this, nuch |less biomass ends up at the top of a pyramd.



PROCEDURE Use the follow ng biomass pyram ds to answer questions 1-3 bel ow

3rd
order
Carni-
vore
Shark 1 kg

2nd order
Carnivore

Bass 10 kg

Carni-
vore
tan 10 kg

Ist order
Carnivore ést order
arnivore
gal]e’e Anchovies
100 kg 100 kg Ist order
Carnivore
agiigiex Man 100 hg
Herbivore Herbivore Herbivore
Gizzard Shad Fairy Shrimp Cow 1000 kg

1000 kg 1000 kg ﬁ q

Producer Producer \ Producer
Algae Algae Y Soybeans
10,000 kg 10,000 kg 3 10,000 kg ! *
£
LAKE OCEAN FIELD

1. Count and compare the nunber of levels in the three pyranids.
Renenber, nore levels nean nore |ost energy.

2. Which pyram d provides pecple with the nost food?

3. VWhat mght be a way of increasing the nunber of kil ograns that
peopl e could harvest from |akes and oceans?




A bionass pyramid is not just a way of showi ng who eats what
and how nuch they eat. It is also a sinple way of show ng how
different parts of an ecosystemare related. Try and fill in sone
species of plants or animals that would fit the food pyran ds bel ow

Squirrels
10 kg Total
Corn Field
100 kg Corn
FI ELD FOREST

Now go back and put in the anounts of each species in Kkilograns
that would be needed to keep each level going. Assune only
/10 of the bionmass can be transferred fromone |level to another.

In the space bel ow make up two food pyramids that you are in,

based on a lettuce salad (one pyramd) and hanburgers from
cattle (the second pyramd).



10.

11.

[f you start with equal amounts of producers in these pyramds
(10 kg) and you keep only 1/10 of the energy going from each
level to the next one above it, how nuch biomass is available to
you from the hanburger?

To have a neal that provided 1 kg of |ettuce biomass, you woul d

have to eat 1 kg of producer (the lettuce). If you ate 1 kg
of hamburger, how many kg of producer would you be eating
indirectly?

Whi ch foods are usually nore expensive, nmeats or plant products?

A biomass pyramid is also an energy pyramid. Based on your

answers to questions 4 and 5, does it nake nore sense to get
your energy fromeating organisms on low | evels of a pyramid
or from eating those on higher |evels?

Look back at the Walleye Ganme. If you had to recommend a kind
of fish for soneone to eat that caused the |east anount of energy
to be wasted, which would it be?

You are stuck on a desert island with nothing on it except for
three chickens and a big sack of corn. Wat would you do in
order to get the nost food energy? Gve reasons. (Remenber
chickens are higher on the pyranmid than corn.)




ACTIVITY C

PROCEDURE

P

G zzard shad are low on the Geat Lakes food pyranid,
Today shad are used for oil and animal protein meal which is
often fed to livestock. This wastes energy fromtwo pyram ds--
the shad and the cowt If we used them directly, nuch |ess
energy would be wasted in reaching the top of the pyramd
Some ways that shad coul d be prepared for use as human food
m ght be as fish sticks, fish cakes or a snoked product |ike
herring or sardines

Lake Erie isn!'t the only place where, food is wasted
because we eat "high" on the pyram d. The oceans produce much
food that people never use. W boil kelp to get gelatin for
things like ice creambut there are many nore low | eve
pyram d foods that we can eat

12.  Look at the food web on the next page and see if you
can find anything that people could eat. List what
you find bel ow

WHAT IS A FOOD VEB?

A food pyramd is a very sinple way.of |ooking at a bigger
cture called a food web. A food web is made up of all the
different plants and animals that have an effect on one another
by their feeding habits. A group of food pyram ds-stuck
together make a food web. On the next page is a nmodel of a
food web that you might find in the ocean

Draw arrows from the organismthat.is being eaten to the
one that is eating. Renenber that organisns on higher |evels
eat those on the lower levels. For instance, squid eat shrinp
and anchovies, so you would draw arrows fromthe shrinp and
the anchovies pointing to the squid. Since shrinp eat algae
you woul d draw an arrow fromthe algae to the shrinp. You may
use your own judgnent about who eats what. Sizes of the
organi sms and their positions in the food chain shoul d provide
clues. There are no absolutely correct answers
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Third Order
Car ni vores

Second Order
Car ni vores

First O der
Car ni vores

Her bi vor es

Producers

Size of a crow. Eats dead
ani mals on shore and live
fish.

(e
=]
—

0 two neters |ong.

Sea Bass

Size of a saucer. Eats anything
dead on shore.

Smal | animal 2-5 cm|ong.

Large seaweed dozens of neters

Bi gger than a G eyhound bus.

Sperm Whal e

Many sizes: 20cmto 3m | ong.

Sardine size (it comes on pizza).

)i ;

Anchovy

Size of a man's thunb.

Missel

M croscopi ¢ plants.

= 4
°®

Algae

)



REVI EW
QUESTI ONS

THNK I T OVER
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1. List the two kinds of organisns represented in a pyramd

2. Wich levels of a pyram d have "wasted" the nost energy?

3. If the herbivores were taken out of a food pyranmid by a
di saster, what woul d happen to the producers? The carnivores?
Use your own food web an an exanple if you want.

I f people harvested all the carnivores in a food chain, what
woul d happen?

Is it a good idea to harvest all the carnivores?




GLOSSARY

1. algae bloom- situation in which algae have multiplied very
rapidly.

2. breeding ground - place where organi sns reproduce.
3. carnivore - animal which eats aninmals
4, entrain - to suck fish up into water intake valves from
industry. (Such fish are killed by tenperature
and pressure changes and physical abrasion.)
5. eutrophication - the natural aging process of a |ake during
whi ch the | ake becomes shal | ower and shal | ower
and warmer and warmer, finally becomng a
mar shl and then dry |and

6. food chain - sequence in which organisnms eat and are eaten by
ot her organi sns.

7. herbicide - a chemical that kills plants

8. herbivore - animal which eats plants

9. inpinge - to suck fish up against industrial intake sieves and
hol d them there causing suffocation
10.  landfill - portion of |ake which is diked and filled with gravel
soil, garbage, etc. to nake nore land area

11. nutrients - chemcals needed by plants and animals--fertilizers
(potassium phosphorous, nitrogen).

12.  organism- any living thing

13.  producer - plant which performs photosynthesis and forns the base
of the food chain

14. productivity - a neasure of the rate of production.

15.  thermal pollution - hot water
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