LESSON. 9 Extraordinary Eelgrass Beds
KEY CONCEPTS Eelgrass is one of the few flowering, aquatic plants that grows in Puget Sound. Itis nota
seaweed.
Eelgrass beds provide a rich habitat for a diverse group of organisms, possessing interesting
adaptations.
Eelgrass beds provide the necessary protection and food for juvenile organisms, particularly
Dungeness crabs and some salmon species.
The food web in an eelgrass bed is very dependent on decaying organic matter (detritus).
OBJECTIVES Students will observe slides of eelgrass bed animals.
Students will use animal card references to find life history information about eelgrass bed]
anirnals.
Students will construct and share models of eelgrass bed animals.
PROCESS SKILLS observing classifying measuring communication inferring
KIT MATERIALS NON KIT MATERIALS
Activity 1 Carousel slide projector and screen
eelgrass slide show (23 slides) in carousel * tape player for cassette
narrative to accompanying slide show overhead projector
cassette tape (background music for slides) crayons or colored pencils
32 copies of Activity Sheet #9A - The Undersea Meadow assorted paper to create creatures
32 copies of Student Worksheet #9B - In the Eelgrass Bed in the eelgrass
4 copies of The Sport Fishing Guide scissors
Activity 2 stapler
2 sets of informational cards, including 8 different eelgrass animals
strips of green crepe paper
VOCABULARY

eelgrass - one of the few flowering plants that grows in salt water. It has long, thin, bright
green leaves and inconspicuous blossoms.

pincers -  first two legs of a crab bearing the claws

substrate - a surface on which a plant or animal grows or is attached (eg. substrate for eelgrass
is a mud bottom)

bacteria - microscopic one-celled organisms, some of which cause illness in animals

detritus -  decaying organic material, such as dead plants and animals and plant and animal
waste products

predators - organisms that eat other organisms

producer - an organism that makes its own food, usually by using the sun's energy

,consumers - organisms that cannot make their own food; they eat other organisms 70

phytoplankton - microscopic plants that live in water

estuary - the area where a river meets the sea and is influenced by the tides

* Slides nsed with nermission from The Seattle Annarinm Onr thanke ta Russ Shawr



TEACHER BACKGROUND

"Extraordinary Eelgrass Beds" provides students with a look at a Puget Sound habitat, based on rooted aquatic
plants as opposed to plankton.

Eelgrass, Zostera marina, is one of the few flowering plants that grows in salt water. It has thin, bright green
leaves, sometimes more than a meter long and 3-10 millimeters wide. Its flowers are greenish and inconspicuous;
their pollen is released into the water where it is carried about until it wraps its elongated shape around another
flower. A perennial plant, eelgrass forms colonies on sandy or muddy bottoms in quiet bays and salt marshes at and
just below the low tide line . These colonies show their greatest growth in spring and summer, dying back during
fall and winter. This annual cycle contributes large quantities of decaying organic material (detritus) to nearshore
food webs, providing food directly to detritus feeders and indirectly to their predators. Detritus, not eaten, gets
mixed into the sand, enriching it until it may eventually be classified as mud. The mud/eelgrass habitat has the
most complex and highly connected food webs in Puget Sound.

Eelgrass is important structurally too; the tangled mass of its roots and rhizomes has a stabilizing and binding effect
on the sand and mud in which it grows, reducing wave and current action, and trapping more sediment and
detritus. The surface of its leaves is a place for algae and other organisms to live. The leaves, through
photosynthesis, maintain high dissolved oxygen levels in the quiet waters around them and their shade minimizes

temperature fluctuations at low tide.

Eelgrass habitats are particularly susceptible to damage from human developments and activities. Water-borne
sediments from on-shore activities shade the eelgrass beds, reducing their growth. In addition, these shallow bays

are often proposed for filling and development.
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PROCEDURE LESSON 9

HELPFUL HINTS

This lesson contains two activities. Each could take one hour to complete.

Al 1 lide Show

Lesson Preparation: Set up a carousel slide projectorwith the Eelgrass
Slide Show, included in the kit. Select one of the two narratives included
at the end of this lesson. Note that the expanded version contains more
information about eelgrass inhabitants and more new vocabulary.
Consider showing the slide show first without narration, using the back-
ground music on the cassette tape included in the kit. NOTE: If the slide
projector has an automatic timer, set it for about eight seconds and begin
the music for the first showing.

1. Distribute a copy of Activity Sheet #9A - The Undersea Meadow to
each student. Please note that students will need to use this sheet
again at the end of the
lesson.

2. Group students into working teams of four. Have students work
together to list five observations about the eelgrass bed shown in the
activity sheet. Have them also generate a list of four questions about
the eelgrass bed.

3. Have each group share their list of four questions with the entire
class. EncouraiFe students to seek the answers to their questions as
they view the slide show.

2. This activity will help you know what stu-

dents want to learn about the eelgrass
community. It may be useful to have
groups list their four questions on a large
sheet of paper for display in the room. If
they list each question on a separate sheet
of paper, you can try the next procedure
discussed in Helpful Hints #3. This pro-
cedure makes it easy to return to specific
questions as you move through the lesson.

You may elect to have students group and
classify the questions each group gener-
ated. For example, some of the questions
may relate to:
a) the FOOD WEB (who eats what or
whom?) in the eelgrass bed;
b) a specific ANIMAL pictured in the
eelgrass bed;
0 the EELGRASS plant itself; or
d) potential IMPACTS on the eelgrass
bed (from a low tide or people).
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HELPFUL HINTS

Tell students that it is time to take a little trip underwater in Puget
Sound, just below the low tide line, into an EELGRASS BED. Start
the slide show now.

After viewing the slides, ask:

QUESTION "How did the music make you feel as you explored
the undersea garden?"

QUESTION "Did the pictures provide an answer for any of your
questions (generated in Procedure #2)?"

Show the slide show again, using one of the narratives for the slides.

Direct students' attention to the generated questions and discuss
information provided by the slide show narration.

Distribute copies of Student Worksheet #9B - In the Eelgrass Bed.
Students will also need Activity Sheet #9A - The Undersea Meadow .

If students have listed questions on
separate sheets, you may easily group and
regroup them under various categories.

The first viewing of the slides is most
effectively presented using only the

bac und music found on the cassette
tape included in kit.

Reassure students that some of the ques-
tions may not be answerable, given the
resources at hand. Suggest the following
reference materials, included in the kit,
which may be useful to groups that have

unanswered questions:

Exploring the Seashore by Gloria Snively

The Seaside Naturalist by Deborah
Coulombe

Seashore (An Eyewitness Book) by Steve
Parker

NOTE: The Port Townsend Marine Science
Center (on the dock in Fort Worden) has a
fabulous eelgrass tank and exhibit. If you have
an opportunity, do pay a visit.

Have students return to their original working group to complete
the worksheet together as a group.
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ACTIVITY 2 Cr An Eel in T
Creating An Eelgrass Bed in the Classroom

1. Have students hang strips of green crepe paper from the ceiling,
representing the eelgrass leaves.

2. Have each student choose an animal to construct and add to the
crepe paper eelgrass bed.

3. When students are ready to begin construction of the animals, display
Transparency #9A - Creating Creatures. Have construction materials

available: paper for animals and stuffing, stapler, scissors, markers,
etc.

4. Iggge students add their finished animal to the crepe paper eelgrass

To provide enough information for
students to construct the animals they
have chosen:

a) show the slide show one more time,

providing students with an opportunity
to focus on their chosen animal;

b) refer students to the pack of inform-
ational cards for eelgrass animals.
There are two sets of the cards
included in the kit. These cards
contain specific information on eight
different animals: Black Brant,
Hooded Nudibranch, Bay pipefish,
Shiner Perch, C-O Sole, Dungeness
Crab, Sunflower Star, Moon Snail.

Discuss with students the size of animals
to be constructed. Making the animals
large, even at the expense of scale, makes
for a very dramatic eelgrass bed.
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Slide #1:

Slide #2:
Slide #3:

Slide #4:

Slide #5:

Slide #6:
Slide #7:

Slide #8:

Slide #9:

Slide #10:

The Eelgrass Bed Slide Show Narrative
{Shorter version)

The edge of Puget Sound, where the water and the land meet, is a very
beautiful place, In some places big trees grow right to the water's edge.
In others, there are rocky ledges or beaches. Many birds live where the
water and the land meet.

One of these birds is called a Brant, a small goose.

Brant like to eat a plant called eelgrass, which grows in salit water.
Eelgrass grows just a little below the surface of the water at low tide -
not too deep - so the Brant doesn't have to dive for its dinner. It just
tips forward, puts its head under the water, and grabs some leaves
with its beak. If it looks around, it sees some very interesting things,
like this fat Sculpin, a fish.

Another name for a sea slug is nudibranch, (NOOD-uh-brank). This one
is called the Clown Nudibranch, one of the most beautiful. It is very
easy to see on the green eelgrass. In nature, when animals are this
bright, they usually are telling the other animals, "Don't eat me - I

taste bad!", and as a matter of fact, fish have been seen spitting out
brightly colored nudibranchs.

Here is the Hooded Nudibranch, about 10 cm. (4 inches) long. Part of
its head is a large hood with slender tentacles around the edge. It
throws the hood out like a net to catch tiny animals floating by in the
water.

Another picture of the hood.

Another picture of the hood spread out to catch food for the Hooded
Nudibranch.

In the summer, almost every eelgrass leaf seems to have one of these
little Bubble Snails on it. A Bubble Snailis too big for its shell, so its
body spills out and almost cover up the shell, making it look like

a slug. Usually a Bubble Snalil glides along on its single, big foot like any
snail, but it also has flaps on the sides of its foot which it can use like
wings to swim under water when it wants to.

Not only are there animals living on the eelgrass leaves, others are
swimming in between the plants. This is the_Shiner Perch. Its babies
hatch out of eggs inside the mother. Then they come out, one by one,
tail first, and swim away. The bables are about 6 cm. (2 inches) long.
Adults are up to 15 cm. long (6 inches).

In this slide, we see Shiner Perch again. They are shown with some
other fish called Tube-snouts, At the end of its long, thin snout, a Tube-
snout has a tiny mouth. Tube-snouts build nests in seaweed. The

females lay eggs in the nest. The males defend the eggs as they develop.
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Slide #11:

Slide #12:

Slide #13:

Slide #14:

Slide #15:

Slide #16:

Slide #17:

Slide #18:

Slide #19:

Slide #20:

Slide #21:

Looking a little like a Tube-snout is the Pipefish. It is related to the
seahorse. Its body is the same color and shape as eelgrass leaves, so it
is hard to see. This way of hiding is called camouflage.

After the female pipefish lays eggs and they are fertilized, she puts them
in a pouch in the body of the male pipefish. He carries them around
until they hatch, then the young pipefish swim out into the sea.

In fall and winter, eelgrass plants die back. Their leaves fall down to the
sandy or muddy bottom and slowly decay, or rot away. Decaying parts

of plants and animals are called detritus (deh-TRY-tus). Some animals
eat detritus, then other animals eat them, and so on.

Here is another fish that is camouflaged in the eelgrass beds because of
its bright green color - the P The dark line helps hide
the outline of its eye, helping this fish to blend in even more with its
background.

What is THIS? No, it is not an extraterrestrial life form. It's a fish!

Now we are going to look at some of the animals that live on the bottom,
underneath the eelgrass plants, like this sole. A sole starts out its life
like any other fish with an eye on either side of its head. Then one of its
eyes does an amazing thing - it moves over to the other side of the fish's
head! After that, the sole settles down and spends most of the rest of its
time on the bottom lying on its blind side.

Having both eyes on the same side of its body makes it easier for the
sole to look out for predators, other animals that might want to eat it.

Have you ever eaten crab? If you have, it was probably this kind - the
Dungeness Crab. Eelgrass beds are important places for young crabs to
grow up. They can find a lot to eat there, and they can find good
hiding places from their predators.

Cruising around on the bottom is the Sunflower Star, looking for
something to eat. Many of the other animals are afraid of this big,
soft seastar. It moves fast and has a big appetite.

One of the animals that is afraid of the Sunflower Star is this Heart
Cockle. Can you see the heart shape in this picture? It has a big foot
inside its shell. If a Sunflower Star comes too close, its foot comes
out and digs the Heart Cockle down into the sand.

What is this, an old inner tube? No, it's not big enough (only about
13 cm. across), and it's made of grains of sand all stuck together.
So what IS it? Maybe the next siide will help you . . .

Doesn't this help? Does that look like a snail on the right? It is -

the biggest snail in this area - the Moon Snail. What looks a little like
an old inner tube is the egg case of the Moon Snail. It glues its eggs
and the sand together on the outside of its big, soft body. Then it
crawls out from undermneath. The egg case sits on the beach until a
high tide comes and covers it. Then the sand falls apart and the eggs
are hatched in the sea.
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Slide #22:

Slide #23:

Underneath the sandy or muddy bottom of an eelgrass bed live clams

and Moon Snails. There are aiso worms, like this Proboscis (pro-BOS-
kiss) worm. The person who is holding this worm should be careful -

it has four black jaws that can bite hard!

Eelgrass beds are important places for young fish to grow up, just as
they are for crabs. These are young salmon and another Sculpin. The
young salmon may stay for a summer in an eelgrass bed. They need a
lot of food and a place to hide from their predators, just as the
Dungeness crab does, so they can grow bigger before they head out

into the ocean. You are going to be learning more about Puget Sound,
eelgrass beds, and the animais that live in them. You will also learn that
you can help protect those places and their animals.

Slides used with permission from the Seattle Aquarium. Our thanks to Buzz Shaw,
the Seattle Aquarium.



The Eelgrass Bed Slide Show Narrative
{Expanded version)

Slide #1: From January to May, the high peaks of the Olympic Mountains are
still covered by snow. Flocks of Black Brant are coming in from their wintering
grounds in Mexico, to rest wherever they can find an abundant supply of their
primary food, eelgrass in quiet bays and estuaries of Puget Sound.

Slide #2: Black Brant (Branta bernicla nigricans) are smaller cousins of the

Canada Goose (Branda canadensis). Instead of the white "chinstrap” marking of the
Canada Goose, brants have a white neck band to compliment their smokey brown
coloring. They are dabblers rather than divers - they harvest eelgrass from shallow
waters by tipping forward into a "bottoms up” position. Brants are so dependent on
eelgrass that in the 1930’s, when there was a widespread dieback of the plant
along the East Coast, brant populations there were wiped out too.

Slide #3: If we could go beneath the surface of the water, we would find a world
in which lives are in progress, a community of plants and animals strange to us,
unaware of us and our world, functioning and continuing within a definite order
and sequence. Some of these organisms live on the green blades of eelgrass.
Others swim among them. Still others live out their lives on the sandy or muddy
bottorn amid the stems and roots, or burrowing beneath them. It is a world quieter
than ours, in which fish like this Sculpin seek to reproduce themselves, eat, and
are eaten.

Slide #4: Bright touches of orange on a white or yellowish body make the Clown
Nudibranch, Triopha catalinae, so conspicuous that it is probably trying the
common strategy of advertising its unpalatability, other animals do not like their
taste. As a matter of fact, fish have been seen spitting out these brightly colored
nudibranchs. Nudibranchs are related to the snails. They feed by rasping away at
their food with file-like tongues, just as their cousins, the slugs, do in our gardens.

Slides #5-7: One of the most unusual eelgrass inhabitants is the Hooded
Nudibranch, Melibe ieonina, almost 10 centimeters (4 inches) in length - large for
a nudibranch. It feeds on larval crustaceans by using its large hood, fringed with
slender tentacles as a net. On its back are six flattened cerata which look like
leaves. They are thought to aid in respiration. Although the Hooded Nudibranch
may often be seen attached to the blades of eelgrass, it may also be free-swimming,
moving through the water by using a thrashing motion.

Slide #8: Looking like another sea slug, this animal is really a snail, the Bubble
Snail, Haminoea virescens. It may be found gliding along the slender leaves of
eelgrass, its 2-3 centimeter body spilling out of its one centimeter shell, or it may
be seen swimming among the eelgrass, using the specially adapted wing-like flaps
that are the sides of its foot.

Slide #9:  Eelgrass beds are important habitats for many species of small fish as
well as the young of larger fish. There is plenty to eat and abundant cover in which
to hide from one's own predators. Shiner Perch, Cymatogaster aggregata, are
about 6 centimeters (2 inches) long at birth. They are born tail first, one at a time,
and swim away. Shiner Perch will grow to 15 cm (6 inches) in length in about six

years.
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Slide #10: In the eelgrass beds, Shiner Perch are often joined by Tube-snouts,

idus, very elongated, slender, little fish whose cylindricai bodies
are about 17 centimeters (7 inches) long. Their snouts are long, ending in a very
small mouth with a hinged upper jaw, which bears tiny teeth directed inward.
Tube-snouts eat planktonic crustaceans and the larvae of fish, including their own
species. They build nestis in algae. The female lays the eggs, which begin hatching
after about two weeks. The male defends the nest as the eggs develop.

Slides #11-12: Also found lurking among the eelgrass leaves are the perfectly
camouflaged Pipefishes, Syngnathus leptorhynchus, relatives of the tropical
seahorse. Their tiny mouths have no teeth: they inflate their cheeks to suck in
planktonic crustaceans. They often assume a vertical position in the water,
sometimes twining their elongated green bodies around eelgrass leaves. Like the
seahorse, the male pipefish has a brood pouch in which the fertilized eggs are
deposited and develop until the young hatch and swim out. While adults are about
33 centimeters (13 inches) long, these newly hatched swimmers are about 2 cm
(3/4 inch) long.

Slide #13: Eelgrass beds always have large amounts of detritus, decaying organic
material composed mostly of the eelgrass plants themselves. This is especially true
in fall and winter when the plants die back. This detritus is a source of great
quantities of "food" in a complex food web that begins with several detritus eating
crustacean (detritivores) and continues on with their predators. In turn, these
predators are eaten by other predators such as the Shiner Perch shown here.

Slide #14: Another secondary predator of eelgrass beds, especially those on a
sandy bottom, is the bright green Penpoint Gunnel, Apodichthys flavidus, which
eats small crustaceans and mollusks. The eel-like body of the Penpoint Gunnel
grows to be 46 centimeters (18 inches) long. Its common name comes from the
sharp anal fin which looks like the old fashioned penpoint (nib) that had to be
dipped into ink wells. The dark line help hide the outline of its eye, helping it to
blend in with the background.

Slides #15-16: We have seen some of the animals that live on the eelgrass itself
and some of those which swim among the plants. There are other animals in the
eelgrass community that spend their lives on the sand or mud at the base of the
plants. Among these are several species of flounders, soles, and sanddabs, all flat
fish whose method of swimming requires an unobstructed bottom. Newly hatched
flat fish young look generally like any fish, but as they develop, one eye, usually the
left one, migrates over to join the other eye on the fish's right side. After this
occurs, the fish settle down to the bottom with their blind side down. The C-O
Sole, Pleuronichthys coenosus, shown here is recognized by the fact that its eyes
are very prominent - it can look both forward and backwards at once - and it has a
spot in the center of its flat body.

Slide #17: Beneath the eelgrass plants, a bump under the sand shifts position and
a Dungeness Crab, Cancer magister, reveals itself to other inhabitants. Before it
moved, only two eyes and a pair of antennae were visible, keeping watch for both
its predators and its prey. Larval crabs are planktonic; as they grow and eventuaily
settle out of the water column, some find themselves in eelgrass beds in estuaries.
Studies have shown that these crabs grow faster than crabs in more open water.
Although adult Dungeness crabs spend much time in deeper water, they often come
inshore to shed their shells (molt), especially in late spring and early summer, and
it is at this time that mating takes place, as shown in this slide. About two million
eggs are carried under a flap on the abdomen of the female.






