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Unit VI Science Standards with Integrative
Marine Science-SSWIMS

On the cutting edge...

This program is brought to you by SSWIMS, a thematic, interdisciplinary teacher
training program based on the California State Science Content Standards.
SSWIMS is provided by the University of California Los Angeles in collaboration
with the Los Angeles County school districts, including the Los Angeles Unified
School District. SSWIMS is funded by a major grant from the National Science

Foundation.

Plankton

Lesson Objectives: Students will be able to do the following:
e Determine a basis for plankton classification

o Differentiate between various plankton groups

e Compare and contrast plankton adaptations for buoyancy

Key concepts: phytoplankton, zooplankton, density, diatoms, dinoflagellates,

holoplankton, meroplankton

Plankton Introduction

“Plankton” is from a Greek word for
3 “‘wanderer.” It is a
collective term for
the various

~#~ swim weakly in the

~ open water of the sea or
freshwater lakes and ponds. These
weak swimmers, carried about by
currents, range in size from the
tiniest microscopic organisms to
much larger animals such as
jellyfish.

Plankton can be divided into two
large groups: planktonic plants and
planktonic animals. The plant
plankton or phytoplankton are the
producers of ocean and freshwater
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organisms that drift or

105

food chains. They are autotrophs,
making their own food, using the
process of photosynthesis. The
animal plankton or zooplankton eat
food for energy. These
heterotrophs feed on the
microscopic
world of the
sea and
transfer
energy up
the food
pyramid to fishes, marine mammals,
and humans.

Scientists are interested in studying
plankton, because they are the basis
for food webs in both marine and
freshwater ecosystems.
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Phytoplankton

=

Planktonic plants are a kind of algae
called phytoplankton. These tiny
plants live near the surface because,
like all plants, they need sunlight for
photosynthesis. The density of
water helps phytoplankton float, but
phytoplankton still must fight against
the force of gravity. Phytoplankton
have special adaptations to stop
them from sinking to the bottom to
die. Because phytoplankton are tiny,
they don’t weigh very much and they
have a large surface area relative to
their volume, which helps them float.
Adaptations such as spines increase
the surface area even more and
prevent phytoplankton from sinking
too fast. Phytoplankton also remain
near the surface because warm
surface

waters of the (Q.
sea and of

lakes are regularly mixed each day
by the wind down to a depth of about
30 meters (about 100 feet).
Phytoplankton sink so slowly that
this daily mixing of surface waters
carries them back toward the surface
before they sink too deep to survive.

Scientists can further classify
phytoplankton according to their
structural appearance and
composition. The two main types of
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phytoplankton include the diatoms
and the dinoflagellates. The
diatoms are golden-brown algae that
can be identified by their two-part
shell of silica called frustules. These
shells fit together creating geometric
glasslike box shapes. The delicate
markings on the shells are used to
identify the species. These
organisms existing as single cells or
growing in chains or colonies leave
behind their siliceous

shells when they

die. Diatom N\t
shells form a

crumbly

substance called diatomaceous
earth that is used in the manufacture
of paint, silver polish, and other
materials.

The dinoflagellates are identified by
their two flagella or whip like
projections used for locomotion.
They do not have silica in their shells
but may have shells made of
cellulose. Dinoflagellates have
some characteristics in common with
both plants and animals. For
instance, they can produce their own
food through photosynthesis like
plants, but they can also eat other
plankton

and move

through the

water using

their flagella

just like ]
animals. This has caused

scientists to rethink how

they should classify

dinoflagellates.
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Zooplankton

Planktonic animals are called
zooplankton. Unlike phytoplankton,
which must have sunlight to live,
zooplankton can live at all depths of
the ocean. Zooplankton are either
holoplankton (permanent plankton)
or meroplankton (temporary
plankton). Holoplankton live up in the
water all of their lives. Meroplankton
are mostly larval stages of larger
pelagic and benthic organisms,
such as fish, crabs, worms, etc.
These animals spend only part of
their life cycle in the water column,
and when

meroplanktonic
larvae become ‘
adults that live on the

bottom, they become
part of the benthic food web.

During daylight hours many
microscopic zooplankton that eat
phytoplankton can be found near the
surface. Individually, these
organisms are very difficult to see
because of their small size, but if
they are collected in a plankton net
and concentrated into a jar, they can
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be observed. Other kinds of
zooplankton, soft bodied and
delicate, with the

consistency of jello, \
also occur at the ( }.
surface of the sea L)
during the day.

These zooplankton, /

such as jellyfish and

snails, are difficult

for predators to see, even though
they are large, because their bodies
are transparent.

Some larger herbivorous and
carnivorous zooplankton live
deeper in the ocean during the day
and migrate at night to the surface
waters to feed. They move long
distances vertically propelling
themselves with legs, antennae,
cilia, or tails. Other zooplankton
always stay in deeper water, never
rising to the surface. None of these
are herbivores, because they live at
depths that sunshine cannot reach.
Many of these animals are black or
red, colors that are invisible in
perpetual dark.
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Activity: Design and Construct a Plankter

This activity is adapted from Getting to Know Plankton & 2000 James A. Kolb
FOR SEA Institute of Marine Science, Indianola, WA www.forsea.org

Plankton are living organisms that cannot swim against a current. These plants
and animals are adapted to life in the water column. They have chosen unique
features that allow them to make or obtain food. This food is then transformed

into energy that is used to fuel other life processes.

Objectives: Students will be able to do the following:
1. Design a plankter.

2. Construct a plankter from their design.

3. Test their plankter for correct buoyancy.

Materials:

For the class:

e Buckets of water (for trials)

e Aquarium, filled with water (for final time trials)
e Stopwatch

For each student or pair of students:
Waterproof clay

Soda straws

Toothpicks

Small nails (various sizes)

String

Styrofoam “peanuts”

Coffee stirrers

Aluminum foil

Cooking oil (if you are adventurous)

Procedure:

1. Discuss/review the benefits to phytoplankton of staying near the sunlit water
surface.

2. Brainstorm some of the adaptations used by phytoplankton to keep them near
the water’s surface.

3. Explain to the students that they are to use the materials provided to create a
plankter that hangs just below the water’s surface and sinks slowly to the
bottom.

4. Have the students decide on a specific amount of time that the plankter can
remain on the surface before it starts to sink.

5. Give students construction materials or let students choose their own
materials.
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6. Have students design and construct a plankter following the predetermined
time criteria. Have students draw a picture of their creation.
7. Have students test their creations in buckets and record the “sinking” time.
8. Have students adjust their creations and retest. Students should also record
the new sinking time. Have students draw a new picture reflecting the
changes they made to their plankter.
9. Discuss the adaptations and their results. Include some of the following
questions in your discussion:
What changes helped to slow down the plankter?
Why do you think this change worked so well?
How is your plankter different than a faster plankter?
What improvements could be made to your plankter?
Can you compare your plankter to a real plankter?

Possible Extension:

1. Have students research another plankton adaptation, such as body color in
relation to where they live, or body parts of zooplankton used to catch their
food (e.g. jellyfish tentacles).

Additional Activities

Additional FOR SEA activities that may be seen on the television broadcast
include constructing a plankton net, classifying plankton, and the “Baleen Strains”
activity. Plankton identification sheets that can be used for plankton classification
activities are found within this packet. Diane Gusset of FOR SEA prepared the
sheets. These activities (in addition to the above adaptation) are selections from
the FOR SEA program that provides curriculum guides and CD-ROMS for grades
1-12. For more information, please contact:

For Sea Institute of Marine Science
P.O. Box 188

Indianola, Washington 98342

(360) 449-5122
http://www.forsea.org|
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Phytoplankton Identification Sheet

Plant Plankton
Diatoms
(microscopic, golden-brown algae)

Lauderia borealis

Chaetoceros socialis

From
Getting to Know Plankton
a 2000 James A. Kolb
FOR SEA Institute of Marine Science, Indianola, WA
http://www.forsea.org]|
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Zooplankton Identification Sheet

Animal Plankton
BARNACLE

naupilus larva cypris larva

molt—the barnacle outgrew
its exoskelton, so it shed it ~
and grew a new one {

From
Getting to Know Plankton
a 2000 James A. Kolb
FOR SEA Institute of Marine Science, Indianola, WA

http://www.forsea.org]|
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Zooplankton Identification Sheet

adult copepod

larval polychaete worm rotifer
From
Getting to Know Plankton
a 2000 James A. Kolb
FOR SEA Institute of Marine Science, Indianola, WA
http://www.forsea.org|
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Zooplankton Identification Sheet

siphonophore

ctenophore (comb jelly)

larval hydroid

Oikopleura
unlike other tunicates, Oikopleura
retains its tail and notochord
throughout its life

larval fish -

Mystery Plankton

Dinoflagellates-Plant or Animal?

Noctiluca
"night light"—this dinoflagellate gives off
a green glow that can be seen at night

From
Getting to Know Plankton
a 2000 James A. Kolb
FOR SEA Institute of Marine Science, Indianola, WA
http://www.forsea.orq|
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Freshwater Plankton Identification Sheet

Y -
;:s .-_
Navicula o .C ﬂét
. Hﬂ\\ .. "5
\‘\— - f’

ye Paramecium

Chlamydomonas

cyclops
From
Getting to Know Plankton
a 2000 James A. Kolb
FOR SEA Institute of Marine Science, Indianola, WA
http://www.forsea.org]|
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Freshwater Plankton

% rotifers | Aurelia

Asterionella

Anabaena

ostracod

Pandorina

From
Getting to Know Plankton
a 2000 James A. Kolb
FOR SEA Institute of Marine Science, Indianola, WA
http://www.forsea.org|
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Student Information: Plankton

Plankton can be found in all
types of water from
salty oceans to

7 freshwater
—" lakes and
ponds. These
weakly swimming organisms
rely on currents to move them
from place to place. These
interesting creatures range in
size from the very smallest
organisms that can only be
seen through a microscope to
much larger organisms such as
jellyfish.

Plankton can be divided into
two large groups: plant
plankton or animal plankton.
Plant plankton called
phytoplankton are the
producers in most aquatic food
chains. They use energy from
sunlight to make their own food
during the process of
photosynthesis. They must
stay near the water’s surface
where sunlight penetrates in
order to survive. The animal
plankton or zooplankton eat
other organisms including the
phytoplankton. They migrate up
and down through the water
column as they look for food.
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They can live in deeper water,
because they do not depend on
sunlight for survival.

Scientists study plankton
because they are important
components of ocean and
freshwater food webs. A wide
variety of animals depend on
the plankton as a food source.
For instance, even some large
animals eat plankton. Some
whales strain seawater through
their baleen. The baleen acting
as a sieve removes the
seawater leaving the whale with
a plankton lunch. These
enormous animals need large

amounts of §7

plankton in
Q/\M

order to
survive. It has

been estimated that it takes
several hundred billion
microscopic phytoplankton to
feed one humpback whale for
several hours.

We can see that it is important
for us to take care of our
oceans and not pollute them;
so healthy plankton can
continue to be the basis of
many aquatic food webs.
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