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Beach Community Study
Student Activity Guide
Introduction

In this activity you will work in groups of 4-5 students to describe
plant and animal community changes moving along an environmental gradient
from the backdune area to the water's edge.

Objectives

1. Identify common plants and animals.
2. Describe assemblages or '"communities'' of plants and animals.

3. Infer what factors may have caused the observed changes in community
structures.

Equipment (for each group)
quadrat (im2?)
data sheet - "Beach Community Description"
clipboard and pencil
transect line marked off in meters (optional)
seine
bucket
sieve box

shovels

Procedure

Your group will begin its study at a designated spot near the high
tide mark. This is sample site or quadrat 1 on your data sheet. Once at
this site you should:

1. Lay the quadrat down randomly.

2. Identify and count individuals of each animal species found.
3. Describe any animal signs.

4, Estimate total X coverage of all plant species.

5. Identify and count individuals of each plant species found.

6. Describe the sediment. Include in your description the moisture,
texture, and color.

7. Include any other observations.

8. When you have completely described quadrat /1, your instructor
will direct you to the next site moving towards the dunes.
Repeat the procedures listed above for each site.

9. As an optional stop (Study Site 0), return to the water's edge to
describe the intertidal and subtidal community. To best sample
here, dig and screen for organisms. Use a seine if available.
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Quadrat#

BEACH COMMUNITY DESCRIPTION
Student Activity Guide
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GRADE LEVELS: 5-12
CONTENT & SKILLS: science, writing,
social studies
SOURCE: USFWS, Freshwater Marsh
Habitat Pac

FRESHWATER MARSH - MARSH SETTLERS

Purpose

In this activity students will take a field trip to investigate
a freshwater marsh from the point of view of pioneers settling the area.
Students will learn about food webs and their place in them. They will
evaluate the marsh as a source of food and shelter.

Learning Outcomes
After completing this activity, the students will be able to: -

A. Identify the values of the marsh to humans.

B. List two reasons why settlers might not want to live near
a marsh.

C. Draw a food web containing at least five elements of which
the student is one.

D. Name two marsh plants that pioneers might have used for
food.
Organization
Who: "Groups of 5 to 6
Where: Freshwater marsh
When: Spring, summer, or fall
Time: 1 to 2 hours

Safety: A. This activity takes place near open water. Where the
water is deep, identify the nonswimmers; organize the
class in a buddy system for water safety. There should
be at least one adult for every 10 students.

B. Wild food plants: Students must not eat any plants they
find as potential wild food sources.
Materials: For the Group
-~ Guides to edible wild plants
- Freshwater marsh field guides

- Insect repellent

Materials: For Each Student
- Student Data Sheets and pencil

- Clipboard (Masonite or stiff cardboard with a paper clip or
binder clipJ
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Directions

1. Introduce the concept of the food web. Discuss
different animals and what they eat. Stress the
role of plants as the primary producers.

Give examples of marsh plants as food (Consult a
food guide, see references). Name some common
ones that the students are very likely to see in
the marsh.

Examples:

Cattails - muskrats eat leaves, stems, and roots
and use them for building their lodges;
humans eat the stems and flowers.

Arrowheads - ducks and humans eat the tubers.

Bulrushes - ducks eat the seeds; humans and musk-
rats eat the roots.

2. Distribute student materials and caution the
students to be careful around the marsh, espe-
cially near open water. (Review safety pro-
cedures.)

3. At the site, the students are to imagine they are
pioneers who have chosen to. settle near a marsh
because of the food and other resources available
there. They will evaluate places to buildcabins
and find food sources.

4. Assign each group a '"cabin site" to evaluate, using
the student data sheets. Try to choose sites that
are different (e.g. one in a low spot; one in the
nearby woods; one on a point of land).

5. After evaluating their cabin sites, students should
look for things the pioneers might have eaten and
list them on their data sheets. If they can't
decide whether something is edible, ask them how
they think the pioneers would have found out (eat
some; ask the Indians; compare it with similar
plants they used in their home countries). You
might take on the role of an advising Indian by
using the food guide. After the students record
what pioneers would eat, they should also record
how these plants and animals get their food.

Caution: Students must be warned not to eat any
plants they find on their field trip.
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6. Gather students together. Each group should discuss the pros
and cons of their various building sites and tell what they found
to eat. As they were sampling for food in the marsh, the students
probably noticed other creatures (namely insect) trying to eat
them. The insects have been annoying to the students, but they are
important in the marsh food web. How many of the animals the
students found depend on insects for food? (Many - including some
species of fish, frogs, turtles, birds, and other species)

Leopard Frog

Great Blue Heron

Largemouth Bass

Follow-up

Students used insect repellent to avoid insect bites. What
could early settlers (and other animals) do to avoid insects?
(Stay in breezy places; go into the water; use ''natural" insect
repellents, e.g. pennyroyal mint.)
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Marsh Settlers
References

1. Gibbons, Euell. Stalking the Wild Asparagus. N.Y.: McKay Co.
Inc., 1962. (food guide)

2. Medsger, Oliver P. Edible Wild Plants. N.Y.: MacMillian Co.,
1962. (food guide)

3. Reid, George, K. Pond Life. N.Y.: Golden Press, 1967.

4. Ursin, Michael, J. Life In and Around Freshwater Marshes. N.Y.:
Thomas Y. Crowell Co., 1973. (field guide)

Quiz Answers

1. 1 -c3 2-d; 3 -Db; 4 - a.

2. Possible answers:
- Biting insects
- Keeping farm animals out of the marsh.
- Biting insects

3. Some ways of finding edible things are better than others; in
the marsh there are several possibilities.

The pioneers could have:
- Asked the natives (Indians)

- Checked a book (not available to the very first explorers, but
plants were recorded very early)

- Found out by trial-and-error (sometimes the errors had dire
results)

- Watched what animals ate (not always an accurate indicator for
humans)

- Searched for things that looked similar to what they ate in
their native countries before they came to America.

4. Any marsh plant or animal is:valid.element of the web. If a
student has connected things in a way that seems unlikely, check
your field guide.
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Freshwater Marsh

1. Draw lines to match the things
found In the marsh (Column A)
with their values to people
{Column B).

A. B.
1. Fish a. Baskets
2. Marsh b. Furs
creeks

c. Food
3. Beavers

d. Water
4. Reeds supply

2. Pioneers lived near marshes
for many reasons. What are two
problems they had to deal with

when sellling there?

&.

Lesson Plan 2 Quiz

4. Draw a food web with at least five animals or piants. Include
yourself as one of the animals. You can use either pictures or names.

Be sure to draw arrows to show who eals whom.

3. i you were a pioneer settling
In a new area, how would you
find out what to eat? Can you list
{wo ways?
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Freshwater Marsh Lesson Plan 2 Data Sheet

Name or describe 7 things in the marsh that pioneers might have eaten.
Can you find these things in this area? Are there many or only a few of
each? How do these things get their food?

Something a Pioneer would eat: Are there many or lew? How daes it get its focd?
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Freshwaler Marsh Lesson Plan 2
Cabin Site #

Data Sheet
Yes

No

{. Isthe soil firm?

2. Wil the site flood in the spring? (What if a beaver builds a dam
In the creek nearby?)

3. Will your farm animals wander onto solt ground and become
trapped in mud?

4. Are there bulilding materials nearby?

§. Is there transportation nearby?.(A creek, maybe.)

6. Is waler easily avallable and safe to drink? {Remember you have to
carry it In buckets.)

7. Can you get food easily?

8. Will bugs be a problem? (Wiil there be a ot of them around? More
than in other piaces? Will you have a breeze to keep them away?)

9. Will winter winds be too cold?

10. Would you build your cabin here?

29
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GRADE LEVELS: 5-12

CONTENT & SKILLS: science

SOURCE: USFWS, Freshwater Marsh
Habitat Pack

FRESHWATER MARSH - MARSH SUCCESSION

Purpose

This activity helps students become familiar with some of the
organisms that live in the marsh and with the gradual succession of
marshes into dry land.
Learning Outcomes

After completing this activity, the students will be able to:

A. Arrange several pictures or descriptions of different
stages of marsh succession in the correct time sequence.

B. Indicate on an attitude scale how they feel about manage-
ment of marshes.

C. Construct a transect sample of a habitat.

Organization
Who: Groups of 3 or 4
Where: Freshwater marsh
When: Any season- spring is preferred
Time: 1 to 2 hours
Safety: This activity takes place near open water: Caution
students not to go far into open water; add snake warning
if appropriate for your area.
Materials: For Each Group
- Pond guide (1 per group, if possible)
- Insect repellent
- String, 7 meters (20 feet)
- Scraper (cup)
- White pan or tray
- Magnifying glass or hand lens loptional/

Materials: For Each Student
- Student Data Sheet
- Pencil

- Clipboard (Masonite or stiff cardboard with a paper clip or
binder clip)
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Directions

In the classroom, introduce the concept of succession.

For the field trip, make sure students dress properly. They
will get their feet wet, so they should wear boots or change
into old sneakers that can get muddy. Form students into
groups and distribute all materials to each group.

At the marsh, go over safety precautions.

Instruct each group of students to establish a transect line

at the edge of the marsh, using the 7-meter (20-ft) string.

One end of the string should be staked | to 2 meters (3-6 ft)
inside the marsh depending on water depth. The other end should
be staked on dry land. The line should be at right angles

(90°) to the marsh edge, as shown in the diagram.

Three sample plots of clipboard size should be taken along this
line: plot #1 - 1 to 2 m (3-6 ft) inside marsh; plot #2 -

at marsh border; plot # 3 - at the upland end of the line. The
plots need not be equidistant.

Students should define the area of their sample plots by
holding their clipboards over the ground or water next to the
appropriate points on the line and marking the corners with
sticks.

)l
mh w- \ ;
g WMI.,_\U %

Transect Line Diagram

Students should then look for all the different kinds of
organisms - both plants and animals - they can find within the
plot. Be sure they check plant leaves and look under rocks.
Along one edge they should collect 2 to 3 cm (about 1 in) of
soil, spread it in the tray, and check carefully for living
things. On the Data Sheets, students should identify the
organisms - describe, name (using the pond guide), or draw
them - and record the numbers of each and where found (e.g.

on a leaf, under the soil).
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After they look for organisms in the soil, the students should
examine the soil itself. What is its texture - fine or coarse?
Is it wet or dry? What does it seem to be made of? Allow 20
to 30 minutes for each of three plots.

8. After the students complete each sample, they should replace all
rocks and logs before going to their next plot. Through dis-
cussion, point out that the habitat should be returned as
nearly as possible to its natural state so that the organisms
living there may survive.

9. Gather the students together to discuss their findings. What
kinds of organisms did they find in each plot? Were the
organisms very similar? How were their habitats different?
What signs were there that succession is actually occurring?

Discuss differences in soil among the plots. The soft soil

being accumulated among the waterlilies, cattails, rushes, or
sedges is the buildup of dead plant material and soil washed

in from the surrounding area. What will happen as this build-

up continues? How do marshes change with time? (In some cases,
the buildup of soil and plant material will slowly fill the marsh.

Followup

Now that the students have seen the natural process of change in a
marsh, discuss some of the changes that can be induced by human activities
and management. What would happen if development in the surrounding
areas increased the amount of soil being washed into the marsh?

(Increased sedimentation would cause the marsh to fill faster.) What
would happen if the water level were raised? (Some plants would die and
the marsh would be opened up.) Discuss how such changes affect wildlife
in the marsh. (Higher water levels might open up the marsh and provide
better habitat for waterfowl. However, the loss of vegetation might
reduce muskrat populations since they would have less food.)

Soll-bullding Process In the Marsh

¢
(..
L &

a. Water carrying eroded soil is slowed b. Soil settles out around plant roots. ¢. Dead p'ant material lailing into the
as it flows through heavily rooted bases waler also builds soil.
of cattails and waterlilies.
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Marsh Succession
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Quiz Answers

e

19

The correct sequence is: B - C - A. Usually, as amarsh grows
older, it fills in and becomes drier. There is progressively
more emerging vegetation and less open water.

The students' drawings should be similar to the one in the lesson
plan. The transect line should cut through the different habitat
zones. One sample plot should be drawn in each zone. In this
way the sampling will show different types of habitats and of
marsh organisms.

There is no correct answer for this question. Student answers can
be used to develop a class discussion on the values of marshes. How
are marshes manipulated (managed)? What are some values and/or
problems associated with that manipulation?

Upland habitat: A - tree(red oak); F - earthworm.

Marsh habitat: B - cattail; C - turtle (Western painted turtle);
D - bullfrog: E - muskrat
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Quiz

Freshwater Marsh Lesson Plan 1

1. These pictures show a marsh growing older in three stages.

v, “'b "-

l‘ '. ﬁ”m’{ y“‘ﬂ!ﬁ ~'" :

Which one would you see first?

Which one would you see next?

Which one would you see last?

2. How would you take a transect sample of thisarea?
Draw in your sampling line.

@rye S &
LTI M)

3. Do you think that marshes should be left alone for natural
succession? Or, do you think that peopie should control succession
in marshes?

Put an X in the box that shows how you feel.

Succession should be
controlled in marshes
wherever this control
might increase wild-
life populations.

Succession should be
controlled only in
marshes that are af-
fected by people’s
actions {increased
erosion or fertilizer).

All marshes should
be leftaione.

37
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Freshwater Marsh Lesson Plan 1 Quiz

4. Thesepictures A, B, C, D, E,
and F are of plants and animais
found In or near a marsh.

Which ones would you expecltto
find In the marsh habltat?
Which ones would you expectio
find in the upland hebital?

Wrile MARSH or UPLAND under
each picture.

M)/ fj)jl:z
v \ ! Jd )i

|
A
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GRADE LEVELS: 5-12

CONTENT & SKILLS: science, math,
writing

SOURCE: Bellefield Nature Center

SALT MARSH FIELD STUDY

Teacher's Guide

Introduction

A well-planned visit to a salt marsh can be a very worthwhile
experience for you and your students. Some suggestions are made in this
section to help you plan an effective study. Also enclosed with this
packet are student activity sheets (color-coded in blue) which can be
copied for your students.

Teacher Preparation

It i1is best to schedule a salt marsh study at or near low tide. The
marsh surface is exposed at low tide and plants and animals can be readily
observed. Time of year is also important. Fall and spring are
excellent periods for salt marshstudies. Enclosed is the student
activity sheet, "Salt Marsh Communities". Listed are the objectives
and the equipment needed for the study. Most of the equipment is
readily available. However, you may have to make some quadrats (im2).
These can be easily made from flat pieces.of wood or pvc pipe. Each
side should be im in length (see picture below). The community study
lasts approximately 2 hours.

Quadrat

Student Preparation

Before your visit, prepare the students for the study by letting
them know:

1. Where they are going - It is recommended that you visit and
select an appropriate area for your study. Some considerations
are access, safety and whether the site is a typical salt marsh.
Describe the site and its location to your students.

2. What they will be doing - Describe the kinds of activities
they will be doing at the site. You may want to review the
student activity sheet and objectives.

3. What they should wear and bring - Salt marshes are both wet
and muddy. Insects are also abundant at times during the year.
It is important that students and adult leaders be properly
dressed and equipped so that they can participate in the field
experience. Recommended clothes and supplies are:
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- old clothes (long pants, preferably)

- old sneakers or rubber boots (& change of shoes for a long
ride back)

- rain gear, if rain is likely
- insect repellent
- sun screen & hats, if sun-sensitive

- worksheets and pencils

Also, provide your students with some background information on
salt marshes. Some recommended preparation activities are:

1.
2‘

3.

Review the vocabulary words included with this packet.

Copy and hand out the study questions. Tell your students
that they should be able to answer these after they complete
the study.

Discuss the nature and importance of salt marshes.

At the Study Site

1.

Divide the class into work groups of 4-5 students and distribute
equipment.

Review the data sheet and answer any questions.

Once everyone is clear about what they are to do, assign each
group a site to begin their study (Quadrat 1 along marsh-creek
edge).

After each group has completely analyzed site 1, have them
measure a distance in a straight line toward the upland edge
of the marsh. The next stop is Quadrat 2 on the data sheet.

Continue these procedures until everyone has analyzed the last
sample site. You will want to visit eachgroup to make sure

they are following the procedures correctly and to help identify
and point out the plants and animals.

Once everyone has finished, regroup and discuss the data and
organisms observed. Possible discussion questions include:

- Where was the cordgrass tallest, shortest? Why?

- What plant was the most abundant?

- Which quadrat had the most different types of plants? Why?
- What animals did you observe and where?

- What do you think these animals eat?

What eats them? -

Gather up all live organisms collected and return to their
habitats in the marsh.

If time, equipment and site permits, it is always fun and
educational to sample the creek with a seine net. If you

decide to include this in your study, make sure you have a

legal net or a collecting permit from the South Carolina Wildlife
and Marine Resources Department. Also, make sure the water

is not too deep and it is safe from razor-sharp oysters.
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After the Field Study

In order to maximize the benefits of the field experience, it is
recommended that vou follow the study with activities back in the class-

room.

Several suggestions are made below that should enhance the

learning experience for your students:

15

Use the data collected during the study to reconstruct
a map of the marsh.

Have the students complete the study questions and discuss the
answvers.

Reconstruct a salt marsh food web using all of the organisms
seen during the study. This can be done individually or as
a group. A fun way to demonstrate the food web concept is
to have the students represent the plants and animals and
use string to connect them to what they eat. Once the food
web is constructed, discuss what would happen if certain
members were killed by pollution.

Have students research marsh organisms of their choice and
prepare a report.

Set up a salt water aquarium to stimulate further interest. An
aquarium can be an excellent starting point for activities
from all subject areas.

Compare the salt marsh to other ecosystems: a freshwater
pond, brackish marsh, or an area around your local school.

Research and discuss local, state and federal regulations
concerning wetlands.

Develop a simulation game for a proposed salt marsh development
such as a condominium/marina complex. Divide the class into
2-3 special interest groups (developers, fishermen, landowners,
etc.) and have them support or reject the proposal. They must
be prepared to defend their decision and respond to questions
from other groups. Possibly a separate judging party could
decide the issue.

43



References

1. Gosner, Kenneth L. A Field Guide to the Atlantic Seashore from
the Bay of Fundy to Cape Hatteras. Boston: Houghton
Mifflin Co., 1978.

2. Gosselink, James. Tidal Marshes - The Boundary Between Land
and Ocean. Washington: U.S. Fish and Wildlife Service,
Publication No: FWS/0BS-80/15, July 1980.

For more information contact:
Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA - Slidell Computer Complex
1010 Gause Blvd.

Slidell, LA 70458

3. Spitsbergen, Judith. Seacoast Life: An Ecological Guide to
Natural Seashore Communities in North Carolina. Raleigh,
NC: NC State Museum of Natural History, 1980.

4, Teal, John and Mildred. Life and Death of the Salt Marsh.
New York, NY: Ballantine Books, 1969.

44



SALT MARSH STUDY VOCABULARY LIST

Estuary - A semi-enclosed body of water which is connected to the sea.
It is an area where freshwater from land drainage mixes with
sea water from the ocean. Examples: Delaware Bay, Chesapeake
Bay, Winyah Bay in SC

Salt Marsh - The wetlands in an estuary typically covered by salt-
tolerant plants.

Ecology - The study of the relationships between organisms and their
environment.

Food Chain - The transfer of food energy from one organism to another.
All food chains begin with organisms that can manufacture
their own food (producers). Plants are producers and use
the energy from the sun to make their own food. Organisms
that cannot make their own food and rely on other organisms
for food are known as consumers.

Food Web - Several interacting food chains. Feeding relationships in
nature tend to be complex and organisms typically feed on a
variety of food sources. Hence, when all food relationships
are linked in a diagram, it looks like a web.

Detritus - Dead plant matter and associated microorganisms. Detritus
is the base of the salt marsh food web.

Habitat - The place where an organism lives.

Tides - The regular rising and falling of coastal waters in response to
the gravitational pull of the moon and sun. In South Carolina
the tides are known as semi-diurnal which means we experience
2 high tides and 2 low tides over a 24 hour cycle.

Salinity - The amount of dissolved salts in water. It is commonly
expressed in parts per thousand (o/o0o) - Ocean water is
approximately 35 o/oo or 35 parts salt to 1,000 parts
water.

Community - All the interacting plant and animal populations in a common
area. '

Succession - Changes in community structure over time in response to
changing environmental factors.

Ecosystem - All the living and non-living things interacting in a
defined area.
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Salt Marsh Communities - Student Activity Sheet
Introduction

-In this activity you will work in a group of 4-5 people and study
and record information on marsh plants and animals. Each group will
receive the equipment listed below. Your instructor will tell you
where you should begin the study.

Objectives
During this activity you will:

1. Identify common plants and animals in a marsh

2. Describe assemblages or ''communities' of marsh plants and
animals

3. Infer what factors might cause the observed changes in
community structure.

Equipment (For each group)
quadrat (1 m2?)

meter stick
sample jar
clipboard & pencil
data sheet

Procedures’

Your group will begin its study at a designated spot along the
- edge of the marsh creek. This is sample site or quadrat 1 on your
data shset. Once at this site you should:

1. Lay the quadrat down randomly.

2. Identify and count all plants and record the information
under column 1 on your data sheet.

3. Identify and count all animals and record the information.
If no crabs can be seen on the marsh surface, count fiddler
crab burrows and record these.

4. Measure the height of the cordgrass.

5. Descsibe the soil (texture, moisture content, color, odor,
aetc.

6. Place a representative of each of the live animals you
observe in your jar. Please do not pick any plants and
remsmber, we only need one sample of each type of animal.

When you have completely described quadrat 1, your instructor will
direct you to the next site. Repeat the procedures listed above for
each site. When everyone is ¥finished, we will share our results,
discuss the live animals and return them to the marsh.
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SALT MARSR COMMUNITIES

Date: Time:
Place:
UADRATS-
1 2 3 4 5

Distance from Distance: Distance: Distance: .Distance:

s Water's edge: O M. i e
P ——
LCordarass ]Ht: ]Ht: lHt: Ht: lﬂt:
Seaweed

Pickle Plant

Sea Oxeye

Needle Rush

‘Marsh Elder

Groundsel Bush

Other(s)

ANIMALS

Fiddler Crabs

Square-back Crabs

Ribbed Mussels

Periwinkles

Salt Marsh Snails

Amphi pods

Other(s)

SEDIMENT DESCRIPTION




10.

11.

12.

13.

SALT MARSH STUDY QUESTIONS

Name:

Describe an estuary.
List three plants that live in salt marshes.
List five animals that live in salt marshes.

Which quadrat in your study had the greatest diversity of plants?
Explain what might have caused this.

What is a commnity?

Describe the different marsh communities that you saw.

What do you think may have caused these community changes?
What is detritus and why is it important?

List 3 reasons vhy salt marshes are important.

List 3 salt marsh animals that people liks to eat.

Do you think salt marshes should be protected? Why or why not?

Are salt marshes protected in South Carolina? If yes, how?

List three ways people use salt marshes.
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GRADE LEVELS: 7-12°
CONTENT & SKILLS: science, math,
reading, writing
SOURCE: Project CAPE, Marine
Organisms in the Classroom

BRINE SHRIMP CAPERS

LESSON CONCEPT

Brine shrimp are useful in studying characteristics of living
organisms.

COMPETENCY GOALS
1. The learner will demonstrate the ability to experiment.
2. The learner will demonstrate the ability to control variables.

3. The learner will demonstrate the ability to interpret data.

OBJECTIVES
1. The learner will design and carry out investigations of the responses
in the brine shrimp using appropriate materials.

2. The learner will record observed information and make inferences
about the results of the investigations.
MATERIALS

For Preparation: containers for hatching brine shrimp: wide-mouth jars,
small all-glass aquaria, glass baking dishes )

distilled or aged tap water
non-iodized salt

balance

For Student Activities: (per team)

A. coverslip microscope B. glass baking dish
cotton slide flashlight

C. salt solutions: 0Z, 5%, 10Z, 20Z, 30Z, 40Z, and 507
vials
pipette
syracuse dish

D. wvials E. Food: algae water,
pipette yeast and/or whole
syracuse dish wheat flour
3 temperature locations holding tanks for the

brine shrimp
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VOCABULARY

crustacean phototaxis optimum

BACKGROUND INFORMATION

The brine shrimp (Artemia salina) is a tiny crustacean found in
salt lakes and provides an excellent food source for filter feeders and
small carnivores in a marine aquarium. Brine shrimp may be purchased
trom pet shops, tropical fish stores and from biological supply companies.

To hatch the eggs, make a 107 solution of non-iodized salt water
by adding 100 grams of non-iodized salt to 1000 ml of distilled or aged
tap water. Aged tap water is prepared by leaving tap water uncovered
for three days to allow the gaseous chlorine to escape.

Place the water in one or more wide mouth jars or containers with
an air stone connected to an air pump. (See Temporary Holding Tanks
in the introduction of this unit.) If an air pump is unavailable hatch
the eggs in shallow glass baking dishes or large culture bowls to give
a large surface to volume ratio.

Sprinkle about one-fourth teaspoon of eggs over the surface of the
water in each container. At classroom temperatures the brine shrimp
eggs should hatch in two days.

Use the hatched brine shrimp to feed filter feeders and small
carnivores in your classroom marine aquarium. The brine shrimp can be
removed from their containers with a long pipette or with a poultry
baster and placed near the organisms in the aquarium.

TEACHER PREPARATION

Collect and age tap water in plastic buckets in advance of this
lesson. Order the brine shrimp eggs for hatching. Prepare the series
of salt water solutions for the population counts: 0%, 5%, 107%, 20%,
30%, 407, and 507 by adding O, 10, 20, 30, 40, and 50 grams of non-
iodized salt to 100 ml of distilled or aged tap water for each respective
concentration. Prepare copies of supplementary sheet 2.1.

STUDENT PREPARATION
Ask students to bring flashlight from home.

ACTIVITIES
A. Microscopic Examination

1. Place a few strandsof cotton fibers on a clean glass slide.
Place a drop of water containing several brine shrimp on the
slide and add a coverslip.

2. Examine the slide under the low power magnification. Try to

locate a brine shrimp that is trapped in a cell formed by the
cotton fibers.
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3.

Focus on an individual brine shrimp with the high power magni~
fication and sketch it. Compare the anatomy of a brine shrimp
with a crayfish and a shrimp.

Response To Light

10

3.

Place brine shrimp and some water from their container into a
shallow glass baking dish. Shine a flashlight over one end of
the dish. Observe how the brine shrimp respond to the light.

Look up the terms photo - and - taxis. What is meant by photo-
taxis? Distinguish between positive and negative phototaxis.

Effect Of Salinity On Hatching

Your teacher has prepared the following salt water concentrations:
0%, 5%, 10%, 20%, 30%, 40%, and 50%. Obtain seven vials and label
them with the salt concentrations. Count and place 50 eggs in
each vial. Place the vials in an area where they will not be
disturbed for two days.

Swirl and pour the contents of each vial into a separate syracuse
dish. Count the number of hatched brine shrimp for each salt

concentration and record the data in the Hatching Data Sheet,
21te

Prepare a histogram showing the percentage of eggs hatched in each

salt concentration by plotting the data on the graph.

Response To Temperature

1.

Choose the optimum salt concentration for hatching and then
conduct a study on the effect of temperature on hatching.

Use a similar method that was used in Activity C but keep the
salinity constant and vary the temperature.

Try locating the vials in an incubator, at room temperature and
in the vegetable bin of the refrigerator. Place a thermometer
with the vials to determine the temperature of each location.

Culturing Brine Shrimp

G

Try to keep the brine shrimp cultures alive by feeding. Brine
shrimp will eat single celled algae, yeast and whole wheat
flour.

Green algae water may be pipetted into their container. If
yeast or flour is used, make a suspension by adding one-~
fourth teaspoon of yeast or flour to 100 ml of culture water.
Pour the suspension into the brine shrimp container. As the
water clears, more food can be added.

Once a week remove any sediment by pipetting it from the
bottom of the culture container.

Mark the water level so that any water lost by evaporation may
be replaced. Add only distilled or aged tap water.
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OBSERVATIONS AND QUESTIONS

[ NNV, B O VS B S )

Sketch a drawing of a brine shrimp.

What anatomical features can you see?

What characteristics of brine shrimp relate it to other crustaceans?
Define phototaxis.
Are brine shrimp positive or negative phototaxic?

Which concentration of salt gave the highest rate of hatching? Look
up the definition for the term optimum.

Under which temperature conditions did the brine shrimp eggs yield
the highest hatching rate? The lowest?

Describe an experiment to find a suitable culture method for brine
shrimp.
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HATCHING DATA SHEET

The Effect of Salinity on Brine Shrimp Hatching

Salt Concentration 0% | 5% | 10%]20% | 30% | 40% | 50%

Funber of Eqqe Ratched

Percent Hatching

HISTOGRAM: The Effect of Salinity on Brine Shrimp Hatching
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GRADE LEVELS: 2-8
CONTENT & SKILLS! science, reading,
writing
SOURCE: original, Ben Baldy and
J. Baxter Williamson, Jr.

CROSSWORD PUZZLE

Answer Key
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CRUSSWORD PUZZLE
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2.

6.

8.
10.

11.
14,

15.

16,

20.
21,
23.
24,

258

26,

ACROSS

A collection of fond chains, showing who 1.
eats whom, 2
_____wort is another name for 3
pickle plants. '
A [lat fish with two eyes on one aide, 4
The aalt is one of the most productive
ecosystems on Earth. 5
The most common plant in the salt marsh.

A crustacean that anttaches {tself to hard
Buhstances like boats and pilinga. 7.
A crustacean that is caught {n nets; SC's

f! commercial marine crop. 9.
o lets you realfzc the total effect of
salt and freshwater on the environment. 12,
The hard outer covering of many animals.

Fish hawks. 13.

A Beach hil]l cnused by wind. e
Drifting plant or anfmal 1ife in the '
water. 17.
The atndy of plants, animale, the 18.
environment , and thelr retatfonships. 19,
A tasty hivalve; top and hottom shells 2t.
are di{ferent sfzes.

22.
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DOWN
A pancake-shaped, spiny skinned animal,
Polychacte 5

RBody of water; examples include Winyah
and Chesapeake 5

A bivalve; examples include quahog,
coquina, and cherrystone.

Source of encrgy for most fond chains,
crabs dig along dry sandy beaches,

Annther apiny skinned animal, often with
five leps.

A sandy strip on the oceanfront and
separated from the mainland.

The well-betng or decline of marine life
i{s strongly influenced by this vertehrate.

One commnn name for this crustacean {is
sand hopper.

A common, silver, plankton-eating fish.
Decaying plant or animal matter.

Sea __ are very common aune grasses.
Where marine and freshwater mcet.

Covera approximately 3/4 of thie Farth's
surface,

exposcd at low tide

A tidal _{e covered at high tide and






























Observig

Obser mg
Predictin

Comparing

Inferrimg

Inferriag

Designing
. an
exper m nt

~

10.

11.

12.

13.

14.

15.

Cover the slides with one large or several smll cover
slips and exaine through a compound microscope.

Bow soon did you notice mterial sticking to the slides?

Record the types of organisms you find ad state wether
they are producers (examle. diatoms. blue-green and
green algae) or consumrs (exaple. stalked ciliates.
nematodes, rotifers, etc.)

Was the mterial:living organiss or just detritus?

Wat type of living mrine organi81 do you thiEk you

‘wil find?

Compare the plant life with the animal life. Which one
did you find more of, plaat life or anmal life?

What forms of mrine 1life do you thim use the attached
organisms as food?

Remove about half the seawater from your tank every two
to three days and add fresh seawater-

Wy do you think an oil drilling platfor attracts mny

‘mrine orgaxiss?

Design & eper ment to find out wich tpe or teture of
aubetrate attracts different organi88. »oOs a rough or
ssooth surface attract mre?
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How to Catch Attachers
Post-Lab

Possible Answers to Questions

7. A few organisms will attach themselves fairly soon but in most
cases there should be a large number attaching themselves to the
substrate (side) within 48 hours.

9. Some material on the slide may be crystals and detritus.

11. This answer will vary, depending upon where the source of seawater
was collected. Sometimes the seawater will contain mostly diatoms,
sometimes blue-green algae, and on other occasions colonies of
stalked ciliates.

12. Worms, copepods and small fish.

14. Attached organisms on a drilling rig platform serve as a sdurce of

food to fish. Also, some "hiding places'" are created by platform
structures.

15. Answers will vary.

Discussion

This activity may be unsuccessful several times but very successful
the next! It depends on the type of organisms present in the water you
collect. 1If it is collected near a rocky shore (artificial rocky area
such as groins, jetties, etc, or an oyster reef) there will be sufficient

micro-organisms to demonstrate a small community of attached organisms
within a few days.

If the slides do not have too much marine life visible, collect the
material on the sides or bottom of the aquarium. Scrape and examine these

masses - they are organisms which would be found attached in the naturadl
seawater habitat.

Follow-Up

Repeat this activity but change the variables:
1. Use different materials as suspended substrates.
2. Change the texture and size of the substrate.

3. Change the temperature of the seawater and the amount of light that
penetrates the water.
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GRADE LEVELS: 4-7

CONTENT & SKILLS: science

SOURCE: NC Marine Education Manual,
Coastal Ecology

WHAT HAPPENS WHEN A SALT WATER FISH GOES "UP THE CREEK'" OR

1.

Background:

"Frenchy" [@

=

Noamal
Watenr
Balance

2.

3.

Objectives:

Teacher
Preparation:

INVESTIGATING OSMOREGULATION

Osmosis is the flow of water through a semi-permeable
membrane (semi-permeable membranes allow only water
molecules to pass through) from high to low concentra-
tions of water. Thus, marine fish with body fluids
containing higher concentrations of water than the
seawater surrounding them constantly lose water

through cell membranes. Freshwater fish with body
fluid water concentrations lower than lakes or streams
will gain water. Both tendencies must be countered to
preserve body fluid water balance. A few fish or inver-
tebrates survive where salinities range both above and
below body fluid water concentrations. Most are adapted
to only one end of the spectrum and thus are confined

to marine or fresh water, and cannot tolerate the
variable environment of estuaries.

Marine bony fish (as opposed to cartilaginous fish
like sharks) lose water through gills and mouth and
would become dehydrated except for adaptations
designed to restrict water loss. These adaptations
include (1) drinking seawater and excreting salt
through the gills to offset the loss; (2) conserving
water usually lost as urine by an elaborate kidney
system. Freshwater fish on the other hand, do not
drink large quantities of water and do excrete
copious amounts of dilute urine. When fish enter
estuaries, they must be able to adjust their water
balance (osmoregulate). Marine fish have this
ability to a greater degree than do freshwater fish.
The adaptability of marine fish is largely dependent
on low permeability of their body surfaces to water
(thick scales and mucous membrane) and extraordinary
salt regulating activities of gills and kidneys.
Most estuarine fish return to the sea for spawning.

To investigate how changes in the concentration of
water affect the water balance in living cells.

There are several experiments to demonstrate this
phenomenon. This one is the easiest. Cut a fresh
potato into slices. Place half the slices in a
bowl with tap water and the other half in a bowl
with salty water. Have the students feel the
potatoes at the start and then feel them after

30 minutes or more. The potato slices cannot
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4.

5.

Procedure:

Discussion:

regulate their water balance and therefore are
altered by their environment. This represents

what would happen if a fresh water fish were dropped
into the sea or a marine fish dropped into a

lake - both would die eventually. Estuarine
organisms have mechanisms for maintaining water
balance as explained above.

Feel the potato slices in both tap and salt water at
the start of the period. Repeat this at the end of
the period and record the changes which have occurred.

1. What happened to the potato slices left in fresh
water? Relate this result to a marine fish
being dropped into fresh water, what would
happen to it? (Potato slice becomes very stiff,
cells have absorbed maximum amount of water. A
marine fish would also swell and probably his
cells would burst.)

2. What happens to potato slice left in salty water?
Relate this result to a freshwater fish dropped
into the ocean. (Potato slice becomes limp;
cells have lost water and become dehydrated. A
fresh water fish would become dehydrated.)
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FRESHUATER SEAWATER

High Concentration of Higher Concentration o
Water Outside Cell. wagen in Cell. :
(jater FLows In, Woter FLows Out.
Result: Bloat Result: Descication
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GRADE LEVELS: 7-12
CONTENT & SKILLS: science, reading,
writing
SOURCE: Marine Science Project For
Sea, Unit 9-12, Part II

TEACHER BACKGROUND - KEYS TO THE KINGDOM

Keys are an important tool in the identification of unfamiliar
organisms. In this activity your students will have an opportunity to
examine two keys and to construct a key of their own. It is important
to emphasize that most keys are restricted to the organisms found in a
particular area. Local keys are useful because the restricted number
of organisms treated reduces the number of very fine distinctions which
would have to be made if large numbers or many similar organisms were
included on a single key. Since keys are an artificial construct,
different keys can be designed to 'key out' the same group of organisms.
The most common type of key and the one introduced in this activity is
the dichotomous key., a kev with two choices at every level. Ideally,
the choices are simple '"yes" and '"no'" items (''the item is red'" vs "the
item is not red") and the discriminating features are things which can
be verified by direct observation ('the item is } inch or longer in
length" vs. '"the item is less than 4 inch in length). The alternatives
should be quantifiable (4 inch or longer rather than "big' or '"small').
A good way to introduce the concept of dichotomous keys is to construct
a key (in front of the class) to discriminate between the various members
of the class. In theory, vou could make the key so complete that at
the end of each branch you would have one students' name. In practice,
this detail is not necessary. It is helpful to key at least one student
all the way to the end. The steps might be as follows:

la Students male (list all male names) 8O tO .ue.vveevocessnnraoasd
1b Students not male (list other students' names) .....cocceveves
2a Over six feet tall (list all names) RO tO .cestvecsvnsscosonssl
2b Six feet or less in height ..ciiviierinenetneeeesssnensennnnns
3a Blue @YeS .vveveeocossssscossscnassscascacssssssses Bill Bailey
3b NON-DlUE ©@YES «oveeeeeceosscooossoossossossnossososonsssssonsss

Elicit the discriminants from your class to further increase the interest
and participation. In the above example, you would want to emphasize
the fact that the only blue eyed male over six feet tall in the class is
Bill Bailey. In order that your students may understand how keys are
constructed, it is recommended that you have available professionally
made keys for your students to observe. A display of kevs will also
show your students the wide variety, large number and importance of keys
in the life sciences. In activity three, the students construct a key
to discriminate between various hardware items. Hardware was chosen to
show the arbitrary nature of keys and to show that their use is not
limited to living things.

Duplicate the activity pages for "Keys of the Kingdom''. One set is
recommended per student. Students may do these activities individually
or in pairs or small groups. There is much merit in exchanging the kevs
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prepared in "Activity Three" between groups and in having the groups
use the key they receive to sort out the hardware items for which the
key was constructed to identify. You may wish to introduce the activi-
ties briefly on the day prior to their use and assign the reading of
the introduction and activity sections as homework.

Activity One:

If possible place on a front desk an example of each of the items
mentioned. Identify the objects on the desk and/or shown in the picture
in the text. It is quite possible that some of your students may not
be familiar with a paper spindle. Have your students quickly read
through the key so that they have a general idea of its use. There
should be little difficulty with the first key. After the students are
sure they understand how it works, assign different groups the responsi-
bility of identifying one of the objects by following the key. For
example, one group might begin with the pencil and follow it from
number 1 until it is identified. Provide scratch paper and have your
students write down the numbers of the steps they follow from number 1
through identification. Upon completion the students should be asked
to: identify the basis the writer used in preparing the key to separate
the objects in the key. In this particular case, the objects were
separated on the basis of physical characteristics. You should be able
to elicit this response from your students.

Ask the students to suggest how the key could be varied while still
using physical characteristics so that a different sequence could be
followed. For example, they might suggest the following:

la. Object has a sharp point at one end.
lb. Object does not have a sharp point at one end.

It is important that the student realize that in an artificial key there
is no one right way to begin.

Activity Two:

Following the same procedure as before, ask the students to look
through the key and designate different groups to trace the various
items. Again, have them write down the numbers of the steps they
follow.

This key deliberately has several weaknesses built into it which
should come out in discussion. When the students, many of whom will be
frustrated, have completed the activity, again ask them to identify the
basis the writer used in preparing the key to separate the objects in the
key.

The answer here would be that the key is based on the function of the
object as opposed to the physical characteristics. At this point, ask
the students to discuss what problems they had with the key. The
built-in weaknesses should become evident very soon. The following
problems should be identified and discussed.

1. The terms "large'" and "small": are relative and, hence, vague.

2. The process of holding papers in sections 4, 5, and 6 is confusing.
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3. In the initial separation of the groups in #l, the term "implement
used for writing" is used. Whether or not one wishes to consider
an eraser as a writing tool is questionable. One could certainly
look at it two ways.

4. The numbering sequence in this key is different from that in the
first key and is basically more difficult. It might be pointed
out to students that various letter combinations could be used
or a mixture of numbers and letters.

5. Students should also note that the vocabulary used in any key has
to be appropriate for the people who will be using it.

6. From the discussion, it should also become evident that a key for
many organisms should be brief but clarity is most important and
should not be sacrificed.

Activity Three: .

At this point, students will have identified many of the problems
with the key and will offer many suggestions. Direct the students to
use this information to prepare a dichotomous key utilizing the hard-
ware items on their desks. Generally, four students working together
form a good group. It is helpful to make a board with each of the
items fixed and labeled so that students can call the items by their
appropriate title.

After the keys are prepared by the students they should be ex-
changed with other groups. The new students should attempt to use the
key.

Have the "user" groups prepare a written evaluation of the key they

received. The evaluation should include: the number of items they were
correctly able to identify using the key; weaknesses in the key; and
improvements which should be made in the key.

In your discussion of the keys point out the various ways in which
the keys have been started indicating again that in an artificial key
there is not one way which is necessarily correct.

It is often observed that the boys tend to be familiar with the
hardware items and, therefore, tend to group things which have similar
functions together whereas girls more often rely on the physical
characteristics of the items for discrimination.

Notes on the Selection of the Hardware Items for use in Preparing a Key:
To increase the challenge, it is a good idea to include among the
hardware items a number of specialty items with which your students have
little familiarity. Include such items as: escutcheon pins, roofing
nails, rivets, wire nuts, etc.

Among the items should be several that vary only in size, i.e., washers
differing in size of opening, wood screws of the same length but varying
thicknesses, etc. The object is to force the students to observe
closely and identify quantitatively the characteristics necessary to
separate the items.
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KEY

There is no one "correct" key to separate the items. A workable key is
one which uses characteristics which can be observed and agreed upon to
distinguish the items.

KEY WORDS

analyze

classifying

dichotomous key

key

organisms

paper spindle

projection

This activity originally appeared in: Guide to Marine Ecology Research...

a curriculum for secondary students. A Marine Ecology Research Project
publication.
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Keys To The Kingdom

The seas are full of life. Even Jacques Cousteau can't identify
every plant or animal he comes upon in his adventures. How do people
deal with this vast assortment of creatures? Because ecology involves
studying the relationships among organisms, it is important to be able
to identify the organisms present in a study area. To solve the
problem of identification biologists have developed various systems
for grouping organisms and methods for identifying them easily and
efficiently. Once a preliminary survey of an area has been made, a
device called a "Key" is developed for classifying the plants and/or
animals in a manner which allows subsequent identification by others
studying the area. Just as door keys only open certain locks, iden-
tification kevs will only work for the organisms and in the area for
which they were designed. Keys are very handy. For example, using an
appropriate key to identify a fish which you may find. rather than
sorting through thousands of pictures of fish or a key to all of the
fishes of the Pacific Coast, is a simple and efficient procedure when
you understand how a key is organized and you are familiar with its
use.

Keys can be designated in differant ways, but the most common
are called dichotomous (di-kot-e-mus) ksys._)Th- term means double
branching. Which of the following diagrams would be dichotomous?

A /f_<_
N D

N\

C '
In a dichotomous arrangesent, you are always offered two choices.
The following activities are designed to give you an understanding of
how a dichotamous key is organized and a chance to construct one. With

this background, you should have few problems using dichotomous keys
to common forms of sea life.

ACTIVITY 1
Materials:
Key # 1, Key to Common Objects Found on a Desk
Procedure:

Following your teacher's instructions, analyze "Key # 1, Key to
Common Objects Found on e Desk."”

ACTIVITY 2
Haterials:
Key # 2, Key to Common Objects Found on a Desk
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Procedure:

Following your teacher's instructions, analyze "Key # 2, Key to
Common Objects Found on a Desk."

O0BJECTS

T <R T

Thumb
Tack Pencil

Paper Clib

(Qeziz=> ) =)

Erader
Fountain Pen

Eraser

Paper Spindle

Card Box

Rey # 1
A KEY TO COMMON OBJECTS FOUND ON A DESK

1a Object made entirely Of MEtAl cccccecccccosccscccccsccccsccnne 2
lb Object not made entirely of metal .cccccccecccccoccccccccscces I

2a Object has no thin metal projections c.cecccccescccsccccce 4
2b Object is flat at ome end with a sharp projection
cmins ftm the c‘ntet % 0000 OP P OOOOOOOOIEOEPLOLACNEOSINOEOEOEOEOEDPOEOOODBDTPOOTS 3

3‘ rl.t end 1. no l.rser thm lm ® 0 9P 000 P OGSO OGOEOEDBPNOEOLOEONOTDNPDES thm't.ck
3b PFlat end (base) is at least S5 cm in diameter ..... paper spindle

4a Object is made of bent Wire .c..ccceceeccecccess paper clip
4b Object &s "bax shape" with a hinged 1id ........... card box

5a Object made entirely of rubber ....cccccceceeccccccccccss Erager
sb object my~h‘ve mbber 1npart ..-......-.........-....‘I...l.'6

6a Object is long, thin, has graphite inside and has
rubber .t ane end 020000 0000 P OO OOCOOOECEOEOLEINPOEOOETDPLPOSOEONOLEONPONPOLEOSIODLS p‘ncil

6b Object is long, thin, has removeable cap, but
does not have rubber at either end ...c..c..... fountain pen
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