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Reef Partners Wanted

Objective: Students will identify several reef
partnerships and describe how the organisms help
each other.

In The Film: The coral reef is a delicately balanced
and linked habitat in which creatures large and small
cooperate to build a community—neighbor helping
neighbor. As the Crosby, Stills, and Nash song

“Our House”plays
in the background,
the Goby and the
shrimp benefit from
sharing a home in
the reef. The goby
gets to live in a great
burrow, while the
near-sighted shrimp
gets a live-in body-
guard. Later in the
film, a 300-pound
potato cod visits a
“cleaning station”at

which it allows the
tiny wrasse to swim right into its mouth to clean its
mouth and gills. The relationship the wrasse has
with the potato cod requires mutual trust.

Materials: per group
■■ Copies of The Coral Gazette Want Ads Copy Page
■■ Players and Partnerships Cards set

Teacher Prep Notes: Copy The Coral Gazette
Want Ads for each group of students. Copy Players
and Partnerships Copy Page in advance and cut
them into cards. Each group of students should have
a complete set of Players and Partnerships cards.
All symbiotic relationships identified in this activity
are examples of mutualism. This activity is adapted
from Naturescope,“Diving into Oceans.”
Note: Answer key on the inside back cover.

Background: Survival strategies on coral reefs
extend beyond the usual adaptations of camouflage,
spines, stingers and other physical features.
Relationships between animals as well as between
animals and plants have evolved on the reef to
include a variety of social and biological interactions
in which one or all of the organisms involved receive
some benefit from the relationship. The amount of
benefit (and cost) may change over time as the
relationships change in response to environmental
changes or other inputs. Scientists call these
interactions “symbiotic”relationships.

The numbers of symbiotic relationships on a
coral reef are extensive—”perhaps the greatest
concentration of symbioses within one single habitat
on the planet,”according to the film. The corals
themselves act as hosts to a variety of symbionts,
including the zooxanthellae. These “helper algae”
live in the tissues of the coral polyp and use the sun’s
energy to produce sugars that are necessary for the
survival of the coral. When water temperatures
rise, occasionally the zooxanthellae will abandon
the coral tissues, leaving the coral colorless. This
phenomenon is called “bleaching”and could result
in death to the coral by starvation due to the loss
of the sugars contributed by the zooxanthellae. The
relationship between the coral and the zooxan-
thellae is an example of mutualism.

A mutualistic relationship involves the sea
anemone and the clownfish (also called the
anemonefish). The anemone’s tentacles contain cells
with small stinging structures (organelles) that harm
most small creatures, including fish. However, the
clownfish builds a defense by acquiring a mucus
coat that protects against the stinging structures
(nematocysts) and makes a home within the
anemone’s tentacles providing a safe place for it
and its companion. In turn, the clownfish brings
its meals back to the anemone where, while it
eats, bits of the prey may fall into the anemone’s
tentacles, providing an easy snack for the anemone.
The anemone plays a part in another mutualistic 
relationship—this one with a specific type of hermit
crab. The hermit crab first finds a snail shell to use as
a mobile shelter, then adds the anemone to the shell.
The anemone serves two purposes—camouflage
and stinging protection. In turn, the anemone has
found a place to live and gather scraps of food
(space can be limited on the reef).

To Do: Discuss with students the partnerships found
living in, on and around a coral reef. Ask them to
explain the different types of living relationships
the inhabitants of the coral have. Ask students to
explain symbiosis, mutualism, commensalism,
and parasitism. Ask students to think about how
humans might disrupt these relationships. Write
their descriptions on the board.
� Divide class into groups and give each group

one copy of The Coral Reef Gazette Want Ads
Copy Page. Give each group a set of the Players
and Partnership cards, one set per group. While
working in groups ask students to take turns
reading a want ad and discussing which Player
could have placed the ad and which Players
might answer the want ad. Students should try
to match up as many partners and players as
possible, based on the advertisements in The
Coral Reef Gazette.

� After students find matching pairs of Players and
Partnerships cards, students should discuss
whether each relationship is an example of
mutualism, commensalism, or parasitism.

Will Work for Food
Diverse group of maids
available to clean. If inter-
ested, stop by Wrasse
Alley during daylight
hours. Only trustworthy
fish allowed. 

Grocery Delivery Offered
Attractive fish couple look-
ing for nice, safe home
with security. Willing to do
grocery shopping in
exchange for rent. 

House for Rent
Spacious and clean 100-
tentacle home available.
Built-in security system.
Rent charges may be
waived in exchange for
other services. 

Fiji or Bust
Daily transportation around
reef needed. I am decep-
tively beautiful and can
offer bodyguard services
in exchange for trans-
portation. 

Rental Property Available
Mobile Home on
1/1000th of an acre.
Subject to high turnover in
ownership. Future reloca-
tion assistance available
through original owner. 

The End is Near!
Photosynthetic partners
needed immediately! Global
warming threatens health
of reef. Volunteers needed
to aid in fight for survival.
If available, report to any
reef-building coral immedi-
ately. 

Got Algae?
Have you recently lost
your “helper” algae? Free-
floating algae available
and interested in “settling
down” in the tropics. If you
or a loved one are in need
of assistance, call toll free
1-800-HELP.

Dental Hygienist Needed
Desperate for a good
teeth and gill cleaning. I
may look tough, but you
can trust me not to eat
you!

Bodyguard Available
Off-duty security officer
seeks room for rent.
Willing to offer security
services in exchange for
rent. Would prefer a bottom
dwelling.

Roommate Wanted
Visually impaired reef resi-
dent, looking for room-
mate to share luxury
apartment on Benthic
Avenue. Room and board
FREE in exchange for
security services.

KEY WORDS

Symbiosis-an association between two or more
organisms. Examples—mutualism: both
organisms benefit, commensalism: symbiont
benefits, host does not benefit nor is it harmed,
parasitism: symbiont benefits, host is harmed.
Zooxanthellae-One celled algae that live
inside the soft body parts of coral polyps.
Photosynthesis-The process by which plant-
like organisms with chlorophyll use sunlight,
water, nutrients, and carbon dioxide to
produce organic energy or carbohydrates.

ACTIVITY1
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Objective: Students will construct a device to
experiment with pressure, density, floating and
sinking, and will make observations of these 
phenomena.

In The Film: Howard Hall and his companions
use SCUBA to explore deep coral reefs between
Australia and Tahiti in the South Pacific. At deep
depths, the pressure is much greater than it is at
the surface and can be very dangerous for humans.
At 350 feet, divers must withstand pressure that is
over 10 times greater than at sea level. Because of
this pressure, normal SCUBA equipment would not
suffice. A piece of specialized equipment is used
during these deep dives that supplies a mixture of
gases including oxygen, nitrogen, and helium to the
diver. Divers must carefully control this mixture of
gases as they descend and ascend during the dive.
In the film, Howard scared the viewers when he
forgot to adjust the mixture of gases on his first
deep dive. He had to be rushed to a decompression
chamber to avoid “the bends”—a very serious
situation that could result in death.

Materials:
■■ 1 hex nut ■■ 1 plastic pipette
■■ Cup of water ■■ Hot glue & glue gun
■■ One 2-liter bottle with lid

Teacher Prep Notes: This activity can be
assembled in advance and can be used
by students without teacher
supervision. It can also be
used as a learning center
activity. If students will
be making their own
diver bottles, extra 
supplies will be needed.
Adult supervision is needed
for cutting and hot glue gun use.
Turn the bulb into a scuba diver by
hot-gluing “googly eyes”onto front of the pipette.
Cut fun foam to make a tank and fins for the
scuba diver.

Background: At sea level the atmosphere exerts a
pressure of 1 bar (14.7psi). At 33 feet (10m) below
the surface of the water, this pressure is doubled to
2 bar (29.4psi), and for each further 33 feet (10m)
in depth, the pressure is increased by 1 bar.
Decompression sickness is sometimes called “the
bends”or caisson disease. Its primary cause is the
formation and growth of bubbles within tissues or
blood. This takes place when dissolved nitrogen is
being released within the body, instead of being
expelled from it through the lungs. Once the diver
begins to ascend toward the surface, the water
pressure may fall below the total pressure of the
gases dissolved in the body’s tissues during the
time the diver spends in deep water. The tissue is
now supersaturated with gas, and bubbles may
form in a manner that is similar to the appearance
of bubbles when opening a bottle of soda water.

To Do: Make sure your 2-liter bottle is clean and
dry. Next cut the bottom section of pipette off, leaving
1⁄4 inch (1.5 cm) at the end of the bulb. Using a hot
glue gun, carefully glue the hex nut to the remaining
1⁄4 inch (1.5 cm) under the bulb. NOTE: Do not glue
the opening to the pipette closed. See Diagram.

� Gently squeeze the
scuba diver bulb as
you place it into a 
cup of water, then
release the bulb
partially filling it
with water. Without
bringing the bulb out
of the water, place
diver into cup to see
if it floats near the
surface of cup. To
adjust the buoyancy
of the diver, add or remove water in bulb.

� Next fill the 2-liter plastic bottle with water
leaving some space near top. While holding
the water inside the diver, put it quickly inside
the bottle. Be careful to not let the water out
of the diver. Twist the
lid onto the bottle and
squeeze the sides of
the bottle to control
the direction the diver
travels in the bottle.

What’s Going On 
& Why? This activity
demonstrates the property
of buoyancy. An object
is buoyant in water due
to the amount of water it
displaces or pushes aside.
Therefore if the weight of
water that is displaced by
the object is greater than
the weight of the object, it
will float. In the experiment,
as you apply pressure to the
bottle, you apply pressure to the air bubble in the
dropper therefore reducing its size. As the bubble’s
size reduces, the diver becomes less buoyant and
begins to sink. Releasing the pressure on the bottle
reduces the pressure on the bubble and the diver
begins its journey upward.

Can’t Stand
the Pressure

KEY WORDS
Pressure-The amount of force per unit
area exerted upon by a surface area.
Decompression-The accumulations of
dissolved nitrogen in the body that if
not eliminated slowly can cause 
symptoms of decompression sickness.
SCUBA-Self Contained Underwater
Breathing Apparatus.
Buoyancy-Having the tendency or 
ability to float.

PLAYERS  AND  PARTNERSHIPS  CARD  SET  COPY  PAGE
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Objective: Students will construct and use a
quadrat (a simple piece of scientific gear) to gather
data about their environment.

In The Film: In the film we see Michelle Hall as she
trains a few volunteers to measure and observe the
corals in an underwater area by using a quadrat 

(a rigid frame that outlines
a study area). The team
plans to photograph and
measure the corals in the
designated areas over the
next few years to determine
the health of the reef
compared to data collected
today.

Materials: To build one quadrat
■■ paper ■■ 2 cup container
■■ pencils ■■ rulers/tape measure
■■ stapler ■■ 20 pennies
■■ clip boards ■■ 20 pieces of bow tie pasta
■■ 20 peanuts with the shell on
■■ 4 strips of foam board or mat board cut to 

2 inches wide x 2 feet long (5 cm x 60 cm)
Access to outdoor area, preferably one with grass

Teacher Prep Notes: This activity is designed to
take one class period to complete. Use the directions
above to make the quadrat for this activity. If you will
be doing more with the quadrat, it is recommended

that you make a more permanent device.

To make a multi-use Quadrat:
Cut 4 pieces of PVC 3⁄4 inch diame-
ter piping cut to 2 foot lengths (60
cm) and attach them to 4 PVC
right angle attachments of 3⁄4
inch diameter to create a large
square.

Background: Research goals for some scientists
are to observe and study certain plant or animal
communities in a given area to monitor their change
over time or over distance from a given point (such
as a pollution source). Research of this nature requires
that data collection be done in an objective fashion.
Scientists need to record all characteristics
involved with the study zone, including a list of
species present (alive or dead as with the corals in
the movie); species size; and species abundance
(numbers of animals or plants). Since the research
area may be vast, and the numbers of characteristics
can be too many to record for the entire area,
scientists have developed a device to help them
conduct research. Scientists use a sampling technique
with quadrats, which allow them to direct their
observations to smaller, confined areas within the
search community. The information scientists get
from the areas marked with quadrats can give
them an idea of the overall populations and other
information relating to the entire community.
Scientists often take several quadrat site readings
from several different regions within the designated
community.

Quadrats generally are big enough to include a
representative sample of the study objective. The
number of quadrats depends on how much detail
you want to obtain. Usually 10% or less of the total
area is ultimately included by all the quadrats.
Once you have chosen a quadrat size and shape,
it should remain constant throughout the study.

To Do: Explain to students that the research they
will do with the quadrats will be to determine if
pennies, pasta and peanuts will all land in the same
area when thrown, simultaneously, underhanded.
Put the quadrat out onto the play yard, as flat as
possible. Place the pennies, peanuts and pasta into
the small container. Select one student to throw the
pennies, peanuts and pasta from the container
onto the play yard in the direction of the quadrat.
The idea is not to toss things all over but to see how
many of the tossed items land in the measuring
area of the quadrat. Once the items have been
tossed, ask students to record the following:

� Distance of the quadrat from the person tossing
the items.

� Different types of items found within the
perimeter of the quadrat.

� Number of each different item.

Next, move the quadrat to another area within
the Toss Zone. Move the quadrat parallel to either
side of the first placement. Conduct the same
research as before. Record the results. Move the
quadrat again and again until you have counted all
of the tossed items. Can students determine why
some items landed where they did based on their
research?

Get Your Quadrats 
in Gear!

KEY WORDS
Quadrat-A frame of any shape used to
sample a section of a plant or animal
community.
Community-A group of animals and/or
plants living together and bound by 
various factors.
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Web Sites
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