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INTRODUCTION

In response to the overwhelming interest in FLORIDA'S MANATEE - AN EDUCATOR'S
GUIDE, we are pleased to continue the distribution of this publication. As a part of
the Florida Power and Light Company's continuing program of Manatee Public
Awareness, this guide has been revised and updated for use as a teaching resource.
Sections from previous editions have been omitted due to the availability of two
recent publications, BOATER'S GUIDE TO MANATEES and THE WEST INDIAN
MANATEE IN FLORIDA, also produced by Florida Power and Light. We urge you to

use them as companions to this guide.

Debbie Fritz-Quincy
Eco/Interface Evaluations
P. O. Box 955

Hobe Sound, FL 33455



YOCABULARY

ABIOTIC — everything that is not living or has never lived in the environment.
ADAPTATION — the way an organism becomes better suited for its environment.
AGGREGATION — a mass of distinct things gathered together in a group.

AGILE — quick and easy in movement.

ALGAE — a group of primitive plants, one-celled or many-celled, containing
chlorophyll and found in water or damp places.

AQUATIC — living or growing in, on or near water; having a water habitat.
BARNACLE — a shell-bearing sea animal that attaches itself to rocks, ship bottoms,
eles

BIOME — large land area with similar organisms and physical environment.
BLUBBER — a thick, insulating layer of fat beneath the skin of marine animals.
BOTANY — the study of plants.

BRACKISH — of water, having less salt content than sea water, but still undrinkable.
BULL — term used to describe a male manatee.

BUOYANCY — the ability to float.

CALF — term used to describe a newborn or young manatee.

COMMUNITY — all the plants, animals and decomposers in a given area.

CONFLICT — a struggle between two or more parties.

CONGREGATION — a gathering.

CONSERVATION — the care and protection of our natural resources, such as forests,
endangered species, ete.

COW — term used to describe an adult female manatee.

DISCHARGE — to release, as in warm water, from power plants into natural waters.

DOCILE — easy-going, mild mannered.



DUGONG — one of two species of aquatic mammals in the order Sirenia; the dugong
is distinguished by a forked tail.

ECOLOGY — the study of the interrelationships which exist between organisms and
their environment.

EFFLUENT — liquid which flows away from a containing space or main waterway;
wastewater discharge.

EMERGENT — protruding above the water's surface, as do cattails.

ENDANGERED - placed in jeopardy; exposed to loss.

ENDANGERED SPECIES ACT OF 1973 — strong legislative action which serves to
protect various species of native fish and wildlife that are threatened with extinction.
ENVIRONMENT — surroundings; conditions surrounding and affecting the
development of an organism.

ESTRUS — period in a female mammal during which ovulation occurs and the animal
is receptive to mating.

ESTUARY — a semi-closed coastal body of water which is connected to the open sea
and within which sea water is diluted with fresh water; highly productive body of
water.

EXTERMINATE — to destroy entirely; wipe out.

EXTINCT — having died out; no longer in existence, as in the case of the Steller Sea
COW.

FEDERAL MARINE MAMMAL PROTECTION ACT OF 1972 — prohibits the sale,
taking, possession, importation and transportation of certain marine mammals in the
United States.

FLORIDA MANATEE SANCTUARY ACT OF 1978 — legislative action which requires
slow speeds by boat traffic in designated areas where manatees are known to

congregate at certain times during the year.



FLUCTUATIONS — to move up and down, unstable.

FLUKE — term applied to the large flat tail of the manatee.

FLUVIAL — of, found in or produced by a river.

FOOD CHAIN — transfer of energy through a biotic community from producer,
consumer to decomposer.

FOOD WEB — a combination of interconnected food chains.

HABITAT — a place where a plant or animal lives.

HARASSMENT — the act of worrying or tormenting, as to harass an animal.
HERBICIDE -~ a chemical agent that destroys or inihibits plant growth.

HERD — term used to describe a group of manatees.

HYACINTH — an aquatic plant of the lily family, which has been introduced into
Florida's waterways and is considered an exotie pest.

INSECTICIDE — chemical used to kill insects.

LACTIC — of or obtained from milk.

LETHARGIC — lazy, listless.

MAMMAL — a large class of warm blooded animals, which have a body covered with
hair and the females have milk-secreting glands for feeding their offspring.
MANDATORY — an order of law that must be followed.

MARINE — of or pertaining to the sea.

MERMAID — according to legend, a sea creature with the head and body of a woman
and the tail of a fish.

MONOFILAMENT — a type of line used in fishing.

MORPHOLOGY — a branch of biology which deals with the structure and form of an
organism at any state of its life history.

MORTALITY — the ratio of deaths to populations.

NICHE — an especially suited place or position.



ORGANISM — any living thing.

PARASITE — an organism that receives its nourishment from another living organism.
PESTICIDE — a chemical agent that destroys undesirable organisms.

PHYSIOLOGY — the study of functions and vital processes of living organisms.
POACHING — the act of hunting or catching game illegally.

POLLUTION — the presence of any undesirable substance in the environment.
POLYANDROUS — the practice of having more than one male mate at a time.
PROBOSCIS — the snout of a manatee, used to obtain food.

PROPELLER — a device having a series of blades mounted at an angle in a revolving
hub, for driving forward a boat or aircraft.

PROPULSION — being propelled or moved forward.

RANGE — distance travelled; limited area.

REFUGE — shelter or protection from danger.

RESIDUE — that which is left after part is removed; remainder.

SANCTUARY — a place of refuge or protection.

SENSITIVITY — reaction to some type of agent.

SIRENIANS — in zoology, the order of aquatic mammals which include the manatees
and dugongs; nearly hairless, thick-skinned mammals without hindlimbs and with
paddle-like forelimbs.

SKEG — an extension of the stern edge of the keel of a boat; which in some cases,
passes under the propeller and supports the rudder post.

SPRING — a flow of water from the ground.

STATUS — rank; position.

STELLER SEACOW — of the manatee family, an extinct species.

SUBMERGE — to place or sink beneath the water's surface.

SUCCESSION — the orderly change of one biotic community to another.



TOXIC — poisonous.

TRIBUTARIES — a stream flowing into a larger river.

TROPICAL — pertaining to the region between the tropies of Cancer and Capricorn,
which has a very warm climate.

VALVES — a membrance structure which opens and closes the nostril of a manatee or
seacow, permitting the animal to breathe.

VANDALISM — the act of destroying or damaging.

VEGETARIAN — one who eats no meat, only vegetables (plants).

VULNERABLE — open to or easily hurt by criticism or attack.
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MEDIA

Selected slide programs, filmstrips and films on the manatee (See Resources list for

addressees)

A Time for Choice

This 16 mm film offers the viewer a comprehensive look at the manatee and
other endangered wildlife in Georgia. Produced by the Georgia
Department of Natural Resources, Information Office, 270 Washington St.
S.W., Atlanta, GA 30334; 1978.

A Second Chance

This 16mm film deals with a variety of endangered species and their
interaction with the electrical power industry. Produced by the Edison
Electric Institute, a number of Florida species are highlighted, including
the manatee; 1981 (available free from FPL).

Silent Sirens: Manatees in Peril

This 23-minute film covers the biology of the manatee, its struggle for
survival, current research and protection effort. Produced by the Florida
Audubon Society in cooperation with the Florida Department of Natural
Resources and the Florida Power and Light Company; 1980. Copies
available free from DNR, FPL and Florida Film Library. Rental fee from
the Florida Audubon Society, 1101 Audubon Way, Maitland, FL 32751.
The Manatee

A 10-minute film which serves as a good introduction to the manatee's
ecology and why it is endangered. Available from Cine Comm Productions,

P.O. Box 05909, Fort Myers, FL 33905 (Rental fee).



The Mysterious Manatee

Filmed and produced in Crystal River, Florida. This 14%-minute 16mm
film deals strictly with the biology of the animal. It is geared for
secondary schools and adult groups, with copies of a seript and teacher's
guide also available. Produced by The Pet Project, Inc., 121 N.W. Crystal
Street, Crystal River, FL 32629 (Rental fee).

Mermaids: Fact or Fiction? The Florida Manatee

This 20-minute slide/tape or filmstrip presentation includes current
research and the fight to save the manatee from extinetion. Produced
under contract to Florida Power and Light, single copies were sent in
filmstrip form to each Florida school distriet in 1979. Also available from
the Florida Audubon Society, 1101 Audubon Way, Maitland, FL 32751.

Manatees - A Living Resource

This filmstrip discusses the biology of the manatee and what is being done
to save it from extinction. Produced by Buchan Publications, P.O. Box

7218, St. Petersburg, FL 33734, 1984.



RESOURCES & MATERIALS

Available from:
Eco/Interface Evaluations (EIE)
Manatee Awareness Programs
PO Boxi955

Hobe Sound, FL 33455

Florida Department of Natural Resources (DNR)
Office of Education and Information

3900 Commonwealth Blvd.

Tallahassee, FL 32303

(904) 488-7326

Florida Power and Light Company (FPL)
Senior Educational Coordinator

P.O. Box 529100

Miami, FL 33152

(305) 552-3552

Save the Manatee Committee (FAS)
1101 Audubon Way
Maitland, FL 32751

(305) 6472615



CLASSROOM & FIELD ACTIVITIES

WORD GAMES
Word games can help strengthen your student's vocabulary. Using words such as
manatee, dugong or Sirenian, have the students see how many words they can
make out of the letters in each word; OR, design a crossword puzzle or a word
scramble, using the vocabulary list included in this guide.

WALL MURALS
Design a wall mural at your school, depicting a day in the life of a manatee.
Include things such as other animals, vegetation, boats, divers, and swimmers.

GUEST SPEAKERS
Locate someone in your community to present a program on the manatee. This
person could be a representative of FP&L, the Department of Natural Resources,
local Audubon chapter, college or high school biology professor.

CREATIVE WRITING
Have each student compose their own short story about a manatee. Share each
story with the class.

TO LIVE, I NEED. ..
Manatees require suitable habitat in order to survive. Have your students make
a list — To live, the manatee needs . . . See how many items the students can
come up with that the manatee needs to survive.

WHY SAVE THE MANATEE?
Is the manatee really worth saving? Why should we be concerned about this
marine mammal? Have each student write a short essay on why the manatee
should be protected from extinction.

POSTERS AND BROCHURES

Sponsor a school-wide poster and/or brochure contest on the manatee.



THE MANATEE IN SONG
Have your class write poems or songs about the manatee. Share each original
creation with the rest of the class.

RESEARCH REPORTS
Have each student go to the library and prepare a research report on manatees
and dugongs. Suggested topics may include Florida's manatee sanctuary areas,
the Steller Sea Cow, causes of death of manatees in Florida, etc.

OBITUARIES
Familiarize your students with the word obituary. Instruct the students to write
their own death notice about a manatee using different ways that manatees have
been killed (boat propellers, crushed by barges and locks, bullets, ete.). Expand
on them as much as possible, to make it similar to obituaries that you might read
in the newspaper. Include living relatives, how the animal died, where to send
memorials, ete. Share each obituary with the entire class.

NEWS STORIES
Have each student put together their own news story about the manatee. These
can be either for a newspaper, radio or television broadcast. The subjects of the
news stories should vary from student to student as much as possible. Have each
student act out his news story to the class. An additional incentive would be to
offer a "newscaster's award" for the best coverage of a news story about an

endangered species. If possible, video-tape these presentations to share with

others.

SKITS/ROLE PLAYING
Divide the class into 3-5 groups and have each group put together skits about the
manatee. One possible setting could be at the discharge site at a power plant
during the winter, where a congregation of manatees is present. A boater comes

speeding through a manatee sanctuary area, ignoring the speed zone signs and



injured one of the manatees. Characters other than the boater and manatees
could be a power plant worker, a Florida Marine Patrol officer or an
environmentalist.

WHO'S RIGHT?
Divide the class into 3 groups - manatees, divers and boaters. Discuss the
Florida Manatee Sanctuary Act as it applies to all persons involved. Allow each
student to discuss their feelings about their rights to be where they want to be
and do what they want to do.

WHAT DOES A MANATEE LOOK LIKE?
Have the students write down at least ten different words describing the
manatee. Have the students draw the face and body of the manatee.

MERMAID/MANATEE DEBATE
When Christopher Columbus sailed the ocean blue in 1492, he and his sailors
brought back with them tales of "mermaids," sea creatures with the head and
body of a woman and the tail of a fish. Were these just sea stories? Had the
sailors been at sea for a long, long time?
Scientists later attributed these legendary reports of mermaids to be manatee or
dugong sitings. Who was right?
Have the students research this early legend, finding out where such sitings
occurred and other pertinent facts. Were these "mermaids" seen in areas that
formerly had populations of manatees or dugongs? Hold a debate between the
"early sailors" and the "scientists" to decide what these sea creatures really
were.

WHERE DO SIRENIANS LIVE?
Provide each student with a map of the world. Have them do research in the
library to find out where manatees and dugongs range. Outline these areas on

the map and tell which species is or was found there.



I AM A MANATEE
Have your students lie down on the ground and pretend to be a manatee in a
protected sanctuary area. While they pretend to be a manatee, tell them that
they have just been struck by a motorboat and are badly injured or that they
have just been chased out of a warm water spring or the effluent of a power
plant on a cold, winter day. Have the students write down their thoughts on
being a manatee and share each students feelings with the rest of the class.
SCHOOL SURVEYS
Conduct a school-wide survey on the manatee to find out how muech other
students know about the manatee. Your questions might include:
What is Florida's official marine mammal?
What is a manatee or sea cow?
Why are manatees an endangered species?
FIELD OBSERVATIONS
If you are fortunate enough to be in an area where manatees are present, visit a
manatee sanctuary to make first hand observations of the manatee's behavior.
Note descriptive marks such as scars, size, time between breaths, ete.
BOAT RAMP SURVEYS
Assign a group of students to spend a couple of hours talking to boaters about
manatees while distributing manatee literature at public boat ramps. Ask
boaters if they have sighted any manatees in the area; if they have noticed the
manatee speed zone signs indicating the protected areas, and; if other boaters
were observing these signs. Be sure that the students are unobtrusive with the
boating public and emphasize that this is a public service project.
MANATEE SANCTUARY AREAS
Visit a manatee sanctuary area near your community on a weekend(s) during the

period of November 15 through March 31. Have pairs of students observe these



slow speed zones and see how many boats slow down and observe the slow or idle
speed zone signs. Have the students look for manatees and see how many are in
the area.

MANATEE PUBLIC AWARENESS
Develop a list of bait and tackle shops, dive shops, boat dealers, piers and
marinas. Use the telephone directory or the local Chamber of Commerce for
assistance. The U. S. Power Squadron may be helpful, too!
Since the most common cause of death among the manatees is from wounds
suffered after being struck by boat propellers, you can help save the manatee by
distributing manatee literature to these select locations where boat operators
gather.
Assign student teams to a section to be covered. If you contact your local
television station or newspaper, they should pick up on it quickly. Students
should introduce themselves to the shop owners and request permission to set up
a small display or to leave literature whefe the customers could pick it up.
Offer to replenish the supply upon the owner's request.
To obtain sufficient materials for distribution, check with your instructor for
sources found in "Florida's Manatee - An Educator's Guide." Be sure students
remember that this is a public service request and they should be sure not to
force the material on the store owner or manager.

SCHOOL ASSEMBLIES
At the conclusion of your unit on the manatee, present a program on the subject
to selected classes at your school. Include a short slide presentation, skits,

original songs, poems and news stories to round out the program.



MANATEE AWARENESS OUESTIONAIRE

DIRECTIONS: Check the appropriate blank.
¥ Historically, manatees were mistaken for mermaids and sirens. Today their
common name is
e s
b. Sea Cow.
______c. Dugong.
d. None of the above.
y & A manatee is a
a. mammal.
A
c. reptile.
d. amphibian.
3. Manatees breathe via
a. gills.
b. nostrils and lungs.
c. air hole and lungs.

d. diffusion.

4, Manatees are found in
a. fresh water.
b. salt water.
c. brackish water.

d. all of the above.



Approximately how many manatees are there in the U. S. today?
a. 20,000 or more

b. 10,000 or more

c. 5,000

d. 1,000 or less

One main reason for manatees originally becoming endangered -
a. hunted by man

b. the Ice Age

c. toxins from red tides

d. tidal waves

The greatest single threat to manatees is now

a. pollution

b. habitat destruction

c. boat-manatee collisions

d. none of the above.

If hit by a power boat's propeller, a manatee

_______a. may be killed.

b. receives deep cuts which can become infected.

__ c. will heal quickly due to their thiek skin and vitamins from a high
vegetable diet.

_____d. aandb only.

Where are manatees found year-round in the U. S.?

a. All coastal states.

b. Coastal states, except Alaska and Hawaii.

c. Florida only.

d. Florida and California.



10.

16

122

13.

14.

When the weather cools, manatees find warmth by migrating
a. south.

b. to power plants.

c. to Florida's springs.

d. all of the above.

Manatees may attain a size and weight of

a. 25 feet - 4,000 pounds.
b. 15 feet - 2,000 pounds.
c. 6 feet - 500 pounds.

d. 3 feet - 150 pounds.

Approximately how often does an adult female manatee give birth?

a. 1 calf every 3-5 years.

b. 1 calf every 6 months to a year.

c. 3 calves each year.

d. 1 calf every 6 months.

A manatee's diet consists of

a. fruit.

b. aquatic plants.
c. small fish.
___d. lobsters, shrimp and erabs.
One contribution of manatees to man today is

a. keeping sharks out of rivers and canals.

b. unclogging canals of vegetation.

c. guiding sailors who become lost.

d. providing man with alligator-like skins.



15.

16.

It is against federal and state laws to
a. kill a manatee.

b. injure a manatee.

c. harass a manatee.

d. all of the above.

Where did you learn about manatees?

a. School

b. Radio.

c. Television.

d. Other (please specify)
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HOW MUCH DID YOU LEARN?

Fill in the blank.

1. The layer of fat beneath the skin of a manatee is called

2. During the winter months, manatees seek refuge in the protected

3. The greatest threat facing the manatee is

4, Another member of the manatee family, the

became extinct less than 30 years after it was discovered by man.

5. A close relative of the manatee is the dugong, which is easily distinguished by its

6. Manatees are , which means they eat
only
7. It is estimated that there are only about manatees remaining in
Florida.
8. Two laws that protect the Florida Manatee are the
and the

9: As warm-blooded mammals, manatees are sensitive to sudden drops in

10. You should report any manatee deaths, harassment or injury to the

by calling the Manatee




Questions to discuss:

i

2.

What is an endangered species?

How is the body of a manatee adapted to its form of movement?

Describe the proboscis of the manatee and the animal's method of eating.
Discuss the Florida Manatee Sanctuary Act. Describe the areas closest to
your community that are protected by the act.

Draw the different signs that indicate a manatee sanctuary area. Discuss

where they are located and what they mean to a boater (or diver).



The following activity sheets have been produced under contract to the Florida Power
and Light Company by Eco/Interface Evaluations (EIE). They may be reproduced
without permission FOR EDUCATIONAL USE ONLY. Credit is requested for use in

any publication, with 2 copies sent to Debbie Fritz-Quinecy, EIE, P. O. Box 955, Hobe
Sound, FL 33455.






WHO AM I?
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Long ago, you thought I was a mermaid.
I live in the water and eat only plants.
There are only about 1000 of me left.

Your help is needed to save me.

WHO AM I?

FLORIDA'S




HOW MANY WORDS CAN YOU FIND IN
MANATEE?

NAL IAW NYW
NAZL NAW NE
WAL N Wa
aar IATW IVd
WYAL IYAN ALY
VAL INVIW IY
NY.I NYEW INY
AWYE ALYW Ny
IAN LYW WY

LYAN ANYW 4




MANATEE FIELD STUDY

Date: Air Temperature:
Location: Water Temperature:
Time of Study: Weather Conditions:

1. How many manatees are present?

2. How many calves are present?

3. Estimate the length of the largest manatee present.

4. Describe any social interaction among the manatees.

5. Single out a manatee and observe its breathing habits.
How often does it come to the surface to breathe?
Observe at least two other manatees and their breathing
habits. Record your observations.

6. How many manatees have barnacles on their backs? What
does this indicate?




7. Watch for boaters and divers in the area and their inter-
action with the manatees. Are they obeying the law?
Record your observations.

8. Draw some of the manatees' scar patterns or other body
marks on the animals shown (Feel free to make comments).

\3 -

o M O

9. Additional comments or observations:




FIND-A-WORD

INSTRUCTIONS: Find the words listed below that deal with the
Florida Manatee. Words may be found horizontally, vertically
or diagonally.
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POLLUTION MOLARS DIVERS WETLANDS
MAMMAL, MERMATD PROBOSCIS VEGETARIAN
HABITAT ENVIRONMENT  REFUGE BIOME
POWER PLANT SPRING DUGONG VANDALISM
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HYACINTH MARTNE DISCHARGE

STIRENTA COLLISION LOCKS




SCRAMBLED WORDS

INSTRUCTIONS: The words listed below all pertain to the
Florida Manatee. See how many of them you can unscramble.

SHRSATEANM

COHIANGP

MALTROIYT

CHINE

CAYIHHTN

NONCAESRTVOI

EEUFGR

MTIENVORENN

AEIMRMD

EREPOLPLR

TXITECN

OPEWR ATNLP

EINRSAIN

EAGIREVATN

NAEDGENEDR

REBLBUB

EAYUTRS

IEGEPSS

ERACIDSHG

TLIFOAMNMNOE




MANATEE CROSSWORD
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ACROSS

12
63
8.
10.
11.
12.
13.
14.

16.
17.

18.
19.

25.
26.

29.
31.

32.
33.

34.
35.
37.
40.
41.
45.

46.

47,
48.

Legendary sea creature that is
part-woman and part-fish.
A group of manatees feeding
or living together.
Slowest possible boat speed
while maintaining steerage.
Large land area with similar
organisms and physical
environment.
Refuge.
A law.
The place where an animal
lives.
An adult male manatee.
Food chain or .
A highly productive, coastal
body of water that is
connected to the open sea and
is diluted with fresh water.
Manatees belong to this
zoological order.
Placed in jeopardy; expose to
loss.
Growing or living in water.
The care and protection of our
natural resources.
Part of a boat known to injure
and kill manatees.
Birds and animals that are not
domestic.
The "Sunshine State."
A 24-hour emergency
telephone number.
Rules of conduct passed by an
authority of a nation.
Type of fishing line.
The study of interrelationships
existing between organisms
and their environment.
A water level control
structure.
Deepen a channel.
The law protecting manatees
are enforced by the Florida

(2 words).
Any animal that eats only
vegetation may be considered
this.
Quick and easy in movement.
A favorite spot for divers and
manatees on Florida's west
coast (2 words).

DOWN

1.

D O W N
. PrER

w0 3
.

10.
15.
20.
21.
22.
23.
24.
217.
28.

29.
30.

36.
37.
38.
39.
42.
43.

44.
46.

Manatees and people are
members of this class of
warm-blooded animals.

To adjust to new surroundings.
To release as in warm water
from power plants into natural
waters.

Another name for manatee.
Rank or position.

A pesty member opf the lily
family that is found in fresh
water.

What an animal usually eats.
Forked-tail member of the
manatee family.

Layer of fat beneath the skin
of marine mammals.

A large, flat-bottomed boat
used for carrying freight.
Easy-going, mild-mannered.
A shell-bearing sea animal
that attaches itself to rocks
and other animals.

The frame or main body of a
boat.

A mark left after a wound.
The presence of any
undesirable substance in the
environment.

One who destroys or damages.
An extension of the stern edge
of the keel of a boat.

Snout of a manatee.

Distance traveled, limited
area.

A broad, flat limb adapted for
swimming.

No longer in existence.

A distressing situation.

Clash or conflict.

A return to health, regaining
of something lost.

A flow of water from the

ground.
To worry or torment.
Without your s the

manatee will not survive.
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