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See Birds
The students will complete a survey of the local birds found on the beach,
observing and recording their varied behaviour.
CONCEPTS

* A variety of birds are commonly found in a coastal environment.
* Birds display specific behaviours when in a flock.
*
Large numbers of silver gulls are indicative of rubbish management
problems,
OBJECTIVES

Students will be able to:
*
observe and record the types and number of birds found at the beach,
*
observe and record the behaviour of silver gulls in a flock,
*

understand that providing unnatural sources of food for silver gulls can
cause a population explosion of the species.

VALUES

* Wild animals, like silver gulls, are in balance in nature. Human
interference may upset this delicate balance.
CURRICULUM LINKS
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BACKGROUND INFORMATION

Almost three-quarters of the Earth is covered by the oceans which provide a
habitat for around 260 species of birds.

Adaptations
When birdwatching, it is important to observe not only the size and colouring
of the birds, but also their beak and feet formations.

The shape of a bird's beak will give an accurate guide to what it eats. There
are five main sources of food for birds: seeds, fruit, insects, and meat.
Seed-eaters have short beaks which end in a point and are strong enough to
crack the husks and shells of seeds.
Fruit-eaters are referred to as soft-billed birds, as their beaks are reasonably
long, but not very strong. Nectar feeding birds would fit into this category, as
they need the long bill to get into flowers.

Insect-eaters, which feed from the ground, usually have long, fairly thin
beaks.

Meat-eaters, which catch their prey live, have short, hooked beaks. Those
birds that eat the flesh of dead animals have longer hooked beaks. In both
cases the beak is used to tear up the flesh. Fish-eaters have similar beaks to
meat-eaters, being slightly hooked at the end to hold the fish.
The feet of a bird will tell you something of the habitat in which it lives. If it has
webbed feet, it will feed in a watery habitat, as it needs the webbing to swim
or wade in the water. Land- dwelling birds have four distinct toes. These are
used to scratch around on the ground when looking for food or to grip onto a
perch in the branches of trees.
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Common Seabirds

The silver gull can be found around the entire coast of Australia, as well as
inland along major river systems. These birds are omnivorous, feeding on fish,
plankton, crustaceans, insects, carrion, and almost all types of food scraps.
The adult bird has white eyes with a red eye ring, red bill and feet. The young
birds have dark eyes, bill and feet. They also have light brownish feathers in
among the grey and white, giving them a mottled look. Silver gulls generally
nest in large colonies on islands off the coast. If eggs are left unattended, or if
young chicks wander out of their parent's territory, other gulls will attack and
kill them. These birds always establish a hierarchy of dominance in the flock.
Older birds rule over the younger ones and this is often seen when the birds
are feeding. It is common to see birds hunch or arch themselves and run
forward aggressively or adopt a more submissive, begging posture. The silver
gull can live for up to ten years.
The pacific gull is an Australian gull found around the coast of Tasmania and
along the southern and south-eastern coasts of the mainland. The pacific
gull is larger than the silver gull, with a much thicker bill and black back and
wing feathers. These birds feed on fish, squid, shell fish, crustaceans, sea
urchins and carrion. Pacific gulls tend to nest alone or in small loose groups.
They are known to feed on the eggs and fledglings of other seabirds.
The crested tern is found around the entire coast of Australia, as well as
around the fringes of the Indian and part of the Pacific Oceans. The crested
tern has colouring similar to that of the gull, except for the distinctive black
feathers on the top of the head which are tufted at the back. They have
long, tapering, pointed wings, a forked tail and a long, pointed, yellow bill.
Terns feed predominantly on small surface fish, as they do not swim under
water. Fish are only taken within plunging depth of the surface. Crested terns
are also known to eat squid, crustaceans, and sometimes eggs and baby

turtles. They can live for up to seventeen years.
The pied oystercatcher is mainly found on beaches and estuaries around the
coast of Australia. It is a chicken-sized bird with black plumage on its head,
back and wings, and white underparts. The pink legs, long scarlet bill and
eyes stand out in contrast. Pied oystercatchers are wading birds that feed
mainly on molluscs. Their chisel-shaped bill, which is flattened side on, makes
feeding easier. They move along wet sandy flats and bars at low tide,
probing beneath the sand for molluscs. Pairs mate for life. They will defend
their territories throughout they year, but may also temporarily join flocks when
not breeding.
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The pied cormorant is found mainly in coastal and salt water areas, but is also
found in freshwater environments on inland rivers and lakes. Coastal pied
cormorants breed in colonies all year, while those found inland are more
solitary. The pied cormorant has a distinct plumage with black above, white

below and an orange-yellow face patch in front of its eye. Its bill is grey and
feet black. Pied cormorants feed mainly on fish and on some crustaceans
and molluscs. They dive headlong into the water to grasp their prey in their
hooked beak before rising to the surface. Cormorants are often seen
perched on rocks, poles and boats, holding their wings outstretched to dry.
unlike most waterbirds, the cormorant doesn't have waterproof wings. This
helps it to fish; as its wings and body become heavy with water it can dive
more easily and stay underwater for more than half a minute, The pied
cormorant must preen its feathers, oiling them with a special oil gland in its
body to help it shed water after diving.
KEY PHRASES

at rest, upright alarm posture, hunched threat, oblique threat posture,
forward posture, grass stabbing, grass pulling, gesture, wing span.
RESOURCES / REFERENCES

Bourke, S., Hanson, S. and Moroney, D. Caring for the Coast - Coastal
Activities for Primary Schools. Henley Grange Council, South Australia.
Gould League of Victoria, Common Seabirds (Poster).Gould League of
Victoria Inc. Victoria.
Goodsir, D. and Oliver, T. (1985) The Gould League Book of Australian Birds.
Golden Press Pty Ltd, Australia.
Reader's Digest, (1993) Reader's Digest Complete Book of Australian Birds.
Reader's Digest Pty Ltd, Australia,
Reid, A. (1992) Coasting - Activities for coastal excursions and beach holidays,
Gould League of Victoria Inc. Victoria.
CALM (1993) Silver Gull Action Plan for the Perth Metropolitan Area.
Department of Conservation and Land Management, Western Australia.
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TEACHER DIRECTION

Materials:
Clipboard file
Worksheets 8 & 9
LESSON OUTLINES

Pre-excursion Activities
Discuss Worksheets 8 and 9 with the students.

The students will need to become familiar with the features of the selected
birds to be identified on the 'Birds On The Beach' survey sheet, along with
any other common seabirds found on the coast. This will help with
identification on the day.
Excursion Activities
At the beach, discuss the following code of behaviour:

Move about as little as possible.
Sit still and quietly when observing the birds.
Don't look into the sun, have it behind you.

The feet and beaks of the birds will tell you a lot about them.
Observe the colour of their feathers, eyes, legs and facial skin
and any colour patterns, as those are usually more important
for identification than colour alone.

Students should spread out along the beach and find a place to sit to
observe the birds in the area. Complete Worksheet 8.
Spend about 20 minutes on the survey, observing important features of

the birds to try to determine what they may feed on, whether they
perch on branches or swim, etc. Much of this information can be gained
by observing the birds' feet, beaks, necks and general behaviour.

Discuss Worksheet 9.

Each student to resume old position or find new one and complete
Worksheet 9 over a 20 minute period.
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Post-excursion Activities

*

Graph the class results of Worksheet 8.

*

Read the media article on the problems associated with escalating silver
gull populations (Resource Sheet 3). Do numbers of silver gulls counted,
compared with the number of other seabirds counted, seem to validate
the findings in the media article? Discuss.

*

Design a sign that would be suitable for erection at beaches. The
message should ensure that people understand why silver gulls must not
be fed. Include a slogan and an appropriate symbol in the sign design.

* Discuss the results of Worksheet 8 and the various adaptations the
students have observed. Different shaped beaks and feet determine
their uses. Compare the shape of the feet in waterbirds, tree-perching
birds and ground-dwelling birds. Compare the shapes of beaks for meateating, seed-eating, nectar-feeding, and waterbirds.

* Gulls' behaviour (Worksheet 9) can also be graphed to see what, if any,
behavioural trends occur in a community of silver gulls. Discuss the roles
that were observed in the bird community; dominance, territory claims,
etc., and how this would impact on weak, injured or sick birds. Can the
students suggest reasons why the birds act in this way?
EVALUATION

* Did the students fill in the survey forms correctly?
*
Did the students graph the class results accurately?
* Did the students understand the reasons for the increase in numbers of
birds like silver gulls?
COMPLEMENTARY ACTIVITIES

Send the designs for silver gull signs to the Department of Conservation and
Land Management's Regional Interpretation Officer -

Swan Region
3044 Albany Highway
KELMSCOTT W.A. 6111

They will be considered in the development of such signs at appropriate
locations.
This activity can be linked with the 'Rocky Shore Safari' activity included in this
package. It looks at the special adaptations birds have developed to allow
them to survive in their specific environments just like the creatures of the
rocky shore. Both activities can be completed while on the same outing.
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Students conduct a survey of birds in and around the school grounds. Look
for similarities and differences between the two surveys.
Visit Herdsman Lake, Lake Monger, Yanchep National Park or the Perth
Zoological Gardens to observe the bird populations in these areas.
Students research bird colonies which have pecking orders and specific
behaviours. Compare and contrast to the silver gulls.

Invite a guest speaker to the class from an ornithological society, or the Gould
League Association.
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RESOURCE SHEET

3

Please don't feed the seagulls!
LOCAL residents are being
asked not to feed the
seagulls which congregate
in public areas in an effort
to reduce their numbers.

Rockingham Town
Clerk Gary Holland said

council had been concerned for some time over
the growing number of

scavenging seagulls around
the area.
Mr Holland said gulls
congregated at feeding sites
for a free handout. Consequently the gull population
would only decline if the
amount of food available
from human sources was
reduced decreasing the
capacity of the area.
He said the silver gull
was a protected species,
however the Department of
Conservation and Land
Management recognised
the need for some control
methods.
"Not only do they cause
a nuisance by gathering in
large numbers looking for

food, the silver gull has
been recognised as a carrier
of salmonella a bacteria

which

causes

food

"Research has indicated
that direct culling of a
colony with no other control efforts increases both
recruitment to the colony
and reproductive success.
As a result, population
reductions are undetectable," he said.

"Itis therefore important
that residents are alerted to
the dangers of feeding seagulls and leaving scraps
exposed in parks and
beaches."
Mr Holland said action
would be taken to deter the
congregation of seagulls at
the new landfill site in
Millar Road an action
endorsed by CALM.
Council will meet representativess of CALM to
discuss future action to
control this problem.

poisoning.
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List and describe any other bird you may see. Make up its name if you like.
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Name:.
Date:_

WORKSHEET 9

STRIKE A POSE
- BEHAVIOURS OF THE SILVER GULL

Forward Posture
Head is dropped until it is lower

At Rest

than the tail with bill pointed
upward - a sign of submission.

TOTAL

TOTAL

Hunched Threat
Threatening behaviour, body is
hunched, feathers ruffled. Bird
makes quick walking
movements at other birds.

Oblique Threat
Neck is stretched up and head
tilted down, wings may be
lifted a little.

TOTAL

TOTAL

Grass Stabbing/Grass Pulling
Possibly signalling territory

Upright Alarm Posture
Eyes wide open, neck
stretched, feathers pressed
tightly against the body, wings
held slightly out.

TOTAL
Exploring Coastal Waters
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Role Coasting
This activity simulates a situation in which conflict arises between individuals
and groups with differing viewpoints. The students have to discover ways to
resolve the conflict.
CONCEPTS

* People have differing values, interests and goals, which can all lead to
, conflict.
* Resolution of conflict can be achieved by several forms of cooperation.
OBJECTIVES

Students will be able to:
* explore the various attitudes people have about our coastline
* understand that management has to take account of all viewpoints and
values.
VALUES
*

Any area/environment has many different values to plants, and people
and other animals.

Exploring Coastal Waters

73

BACKGROUND INFORMATION

In 1990, it was calculated that seventy-five per cent of Australians lived within
30 km of the sea. It has been estimated that this figure will increase to more
than eighty-five per cent within the next thirty years. The distribution of people
along the coast is uneven, with some local foreshores becoming overloaded.
This situation will only become worse as the population increases in these
areas and spreads to other areas, which are, at present, relatively
inaccessible and unused.

Not only are numbers increasing, but people's mobility is on the increase.
Some areas that were previously used seasonally are now receiving more
regular use.This concentration means that many beaches have become so
overcrowded in summer, and in some areas all year long, that protective
dune vegetation is being destroyed and wind erosion is increasing.
It is necessary for community groups, conservationists and government bodies
to work together to develop and implement strategies to help conserve the
coastline, while still allowing the public to use it.
KEY WORDS

cooperation, conflict, resolution, community group, net fishing, mineral sands,
chairperson.
REFERENCES / RESOURCES

Marr, F. (ed) (1993) Discovering The Hills Forest. Department of Conservation
and Land Management, Perth.
—Mineral Sands - Building A Brighter Future WA Mineral Sands Industry.
Reid, A. (1992) Coasting Activities for coastal excursions and beach holidays.
Gould League of Victoria Inc. Victoria.
—Technical Data - Geology, Mining, Processing Westralian Sands Limited.
Capel, Western Australia.
Van Vliet, J. (1990) The Beach: A Great Place To Be. Investigating APSJ 6(3),
6-7.
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TEACHER DIRECTIONS

Materials
Role cards for the students

Map of the coastline and surrounding areas
Large sheet of paper attached to the wall (optional)
Felt pens

Overhead transparency of map and pens (optional)
Roles:

Coastal Caretakers Committee

Community Groups

Chairperson

Professional Fishers

Secretary
Marine Biologist
Local Council Members

Sand Mining Company
Resort Developer
Local Residents
Park Rangers
Naturalist Society
Recreational Fun Company

LESSON OUTLINE

«•

A proposal has been made to the Coastal Caretakers Committee
suggesting that the area of Beachfront Bay and adjacent land become
part of the Capeview National Park. Before the committee makes its
final recommendations to the appropriate government bodies, a
community meeting will be held to allow interested groups and
individuals to present their views.

*

The teacher decides how many students are to be in each group and
prepares the appropriate number of role-play cards (from Resource
Sheet 4). Distribute cards.

*»

Each group decides on a suitable strategy to use in putting forward their
points of view as to why their group should have access to the beach
area. The role-play cards are used as a guide. To add atmosphere to
the meeting, students may wish to dress according to their roles.

*

The Coastal Caretakers Committee Chairperson will ask each group to
choose a representative to present their ideas. Each group will be given
an equal amount of time to present their arguments.

*•

Each group's speaker needs to refer to the map of the area, using either

the overhead transparency or the paper copy, during their presentation.

*

The committee secretary will record each group's point of view on the
large sheet of paper or on the blackboard.
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*

The Coastal Caretakers Committee will listen to the presentations,
discuss them and come to a decision as to which groups should have
access to the area. Their decision will be announced at the end of the
meeting, after the committee has had sufficient time to make its
decision. Reasons need to be given as to how the committee reached
its decision.

*

After the role-play is over, discuss aspects of the activity and the
processes the students undertook:
* Students' views on the decisions made by the committee,
* Ways in which speaker presentations could have affected the final
decision,
* Ways presentations could have been improved,
* Other influences that could have affected the committee's decision,
* How accurately the activity reflected real life situations.

EVALUATION

*

Were students able to form and present a logical argument as to why
their role-play group should have access to the Beachfront Bay?

»

Were students able to discuss how community decisions can be
affected by a variety of factors, including values, and the interests and
goals of individuals and groups?

COMPLEMENTARY ACTIVITIES

This activity has relevance to all parts of the package, especially the
'Seagrass Meadows' section. It is a good way to tie all sections together in a
relevant and thought-provoking activity.
Students could write letters to the editor of the local paper voicing concerns
they have on issues similar to the ones in the role-play.
Create a pin-up board in the classroom of 'Environmental Hot Spots' or
'Conservation Concerns'. Students bring in newspaper clippings that are
current and relevant to the topic, and discuss and display them.

Hold class or group debates on topics such as
*
Four-Wheel-Drive vehicles should be banned from beaches, or
«• Licences should be compulsory for all fishing.
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RESOURCE SHEET 4

COASTAL COMMUNITY PROFILE CARDS
COASTAL CARETAKERS COMMITTEE
The committee is responsible for running the community meeting, taking
notes on the main points made by each group, keeping the proceedings in
order and arriving at a final decision.

When making its decision, the committee needs to remember:
*
Certain groups may use the area at specific times of the year, but not all
year round.
*
Because this is public land, as many users as possible should be
accommodated.
»
Not all users will be able to be accommodated.
*
Environmental constraints, such as protecting wildlife (including
endangered species), and pollution to the environment, need to be
considered.
* The area needs to be managed for future generations of people, plants
and animals, and not just the present community.
* The area's upkeep is to be met by the various groups as there is no
public funding available.

PROFESSIONAL FISHERS
There has been a commercial fishing industry in the local waters of the bay
for many years. The fishing industry would not be profitable if there was a ban
placed on net fishing. You insist that the only species of fish affected are
those you fish for commercially. Many of the fishers live and have families in
the coastal town on the bay.

SAND MINING COMPANY
You have been successfully mining mineral sands further along the beach.
Your company, in its search for further mineral sands to mine, have tested the
bay and found rich deposits on its edge. The company claims to have an
extensive re-vegetation programme. Mining the area would bring in a lot of
money for the local town businesses and provide jobs for some of the people
in the town. Mineral sands are used in the production of paper, plastics,
refrigerators, cosmetics, anti-perspirants, rubber, textiles, sports equipment,
colour television sets, and other items.
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RESOURCE SHEET

4

RECREATIONAL FUN COMPANY
Your company specialises in recreational activities on the beach. Included in
these are parasailing, hire of windsurfers, surfcats/canoes, paddle boats and
jet skis. The majority of business is carried out over the summer months. The
company could be affected if the bay became part of the national park as
some activities may be restricted on the beach.

RESORT DEVELOPER
Your company prides itself on its ability to build modern resort complexes that

are in keeping with the natural environment, while still offering all the luxuries
a person could want. The resort would offer many local people a variety of
job opportunities and bring in tourists to the area who are ready to spend
their money. The proposed park would deprive you of a perfect site. You
want no restrictions placed on the type of recreational activities that can be
developed in the bay.

LOCAL RESIDENTS
If the proposed changes go ahead, your houses in the coastal town will be
surrounded by the national park. All pets would be confined to the town site,
and recreational activities on the park grounds, including the bay area, may
be restricted. You feel that a ban should be placed on the commercial
fishing industry as it interferes with recreational fishing.

PARK RANGERS
Your role is to protect the environment for future generations. Duties include:
maintenance of facilities, monitoring the nature ecosystems, surveying and
educating the public. You want to include the bay area into a marine park
adjoining the existing national park. You would rehabilitate the area, then
leave it undisturbed except for surveys for research and activities which do
not impact adversely on the area. You are trying to ensure a 'fair go' for all
park users, provided the park is not damaged for future generations.

NATURALISTS SOCIETY
Your society comprises bushwalkers, birdwatchers and conservationists. Your
members make regular visits to the area to view the native animals and
natural landscapes. Your society would like access all year to the area, with
the freedom to walk where they wish, and to see as few people and
unnatural structures as possible. Your society is opposed to commercial fishing
in the bay, mining of the beach and motorised recreational pursuits.
Exploring Coastal Waters
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Beach Litter Survey
An activity where students examine beach litter and discuss the problems
arising from littering.
CONCEPTS
* Rubbish is not only unsightly but has a serious physical impact on the
coastal and marine environments.
OBJECTIVES

Students will be able to:
* collect, tabulate, graph and analyse rubbish collected at the beach
*
describe the possible sources of the rubbish collected on the beach
*
describe the effects that rubbish have on the marine environment, in
terms of injury and destruction of marine life.
VALUES

* People, both individually and as a society, need to take responsibility for
the care and protection of the marine and coastal environments.
* We all need to minimise the impact we make on these environments
(Reduce, Reuse, and Recycle).
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BACKGROUND INFORMATION

People have impacted on the coastal environment in many ways. One of
the most noticeable of these is the presence of rubbish. Rubbish is not only
an eye-sore, it has a serious effect on the plant and animal life on the
coastline.
Rubbish can be found in three forms: BIODEGRADABLE, PHOTODEGRADABLE
and PERSISTENT. Materials such as wood, paper, cloth and food are all forms
of biodegradable rubbish. This means they will break down in a relatively short
period of time. Material that can be broken down into small pieces when

exposed to light over a period of time are said to be photodegradable.
Rubber and most plastics are neither biodegradable nor photodegradable.
This means that it takes years, maybe hundreds of years, for them to break
down or disintegrate.
Plastics, fast food containers, wrappers and similar items can cover
vegetation, blocking off water and sunlight, and cause the plants to die. The
plants are a necessary link in the coastal chain of survival. Without them to
bind the sand dunes, rapid wind and water erosion will occur and will
ultimately lead to the degradation of the coast.
The majority of the rubbish that washes up onto beaches is plastic. Waste
such as plastic bags, six-pack ring holders, bait straps and fishing nets or lines
are responsible for the death of many marine animals. Sea lions, fish, dolphins
and birds often become entangled in plastic waste and die of strangulation,
starvation, drowning or exhaustion. Turtles and birds often feed on plastic
bags, thinking they are jellyfish. This results in the turtles and birds starving to
death as the plastic clogs their digestive systems.
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However, the news is not all bad. People are working towards solving these
problems. Regulations to control pollution near the coast and to protect
marine animals are already in place, and are constantly being monitored
and upgraded. New laws are being developed to regulate dumping plastic
at sea, for example. Recycling is becoming an important issue and will make
a growing impact on the environment as the trend increases. Scientists are
also contributing by developing biodegradable and photodegradable
plastics, as well as working in other areas of research.
KEY WORDS

biodegradable, photodegradable, pollution.
REFERENCES / RESOURCES

Bourke, S., Hanson, S. and Moroney, D. Caring for the Coast - Coastal
Activities for Primary Schools. Henley Grange Council, South Australia.
Braus, J. (ed) (1992) Ranger Rick's Nature Scope - Diving Into Oceans.
National Wildlife Federation, Washington DC .
MESA. (1993) Adopt A Beach - A Coastal Monitoring Project. Marine
Education Society of Australasia, Western Australia.
Moffat, B. (1990) Beaches Worksheets. Wet Paper Publications, Brisbane.
Reid, A. (1992) Coasting - Activities for coastal excursions and beach holidays.
Gould League of Victoria Inc. Victoria
TEACHER DIRECTIONS

Materials
Gloves to protect hands
A collecting bag per group (plastic or mesh bags)
Rubbish Record Sheets (Worksheet 10)
Pencils and clipboards
LESSON OUTLINES

Pre-excursion Activities
*.

Brainstorm the many ways that rubbish can affect the marine and
coastal environment. Students recount occasions when they have
observed marine creatures that have been affected by rubbish, either
on beaches or in the water (seagulls with hooks in their beaks, fishing line
wrapped around them or caught up in plastic are common sights).

*

Discover what it would be like caught up in a plastic six-pack holder.
Students place their hands through the rings of a six-pack holder and try
to break the plastic. Imagine they are an animal, such as a young sea
lion, with plastic caught around them. Describe what it would be like to
live like that. What would be the eventual outcome?
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*•

Discuss the special safety issues in collecting rubbish on the beach:
* always wear protective gloves,
* handle glass, jagged metal and sharp objects with extreme care,
* never pick up a syringe found on the beach, inform the teacher
who will dispose of it
* remember to always wear sunscreen, a shirt and a hat when at the
beach.

*

While still at school, the students are organised into small groups. Establish
the rules under which they will be operating at the beach. Reinforce the
safety precautions that are to be observed during the activity.

Excursion Activity
* Each group collects 100 (or as many as possible) pieces of rubbish in their
collection bags.
*

When the task is completed, return to the gathering point.

*

Students sort the rubbish into separate piles, as Worksheet 10 indicates,

* Count all the items in each pile and record the results on the worksheet.
*

When recording has been completed, sort according to non-recyclable
or recyclable. Dispose of all rubbish in a suitable fashion.

Post-excursion Activity
*

Graph the results of the survey. Select five of the most common rubbish
items and record where each comes from.

*

Discuss ways to combat the rubbish problem on our beaches.

EVALUATION

*
*
*

Did the student fill in the Rubbish Record Sheet correctly?
Did the student graph the class results accurately?
Did the student make reasonable suggestions as to possible sources of
the rubbish?
*
Did the class suggest possible consequences of rubbish remaining in the
marine environment?
* Did the class suggest ways to improve the rubbish problem on our
beaches?
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COMPLEMENTARY ACTIVITIES

Design a poster with the theme 'Beautify Our Beaches', 'Killer Plastics', or your
own slogan. Contact local community centres about the possibility of
displaying the work.

Write a letter to the local council or Member of Parliament of a coastal area
to ask for information on what steps are being taken to care for the coastal
area and the marine inhabitants.
Hold a Recycle Week at school. Students recycle articles such as paper,
aluminium and steel cans, food scraps, and soft and hard plastics. Find out
what organisations are available to take these items.
Students complete a litter survey of their home, recording what is thrown out
or discarded that could have been recycled (eg. food scraps, plastics,
paper, aluminium and steel cans, chemicals/detergents and other items
washed down the sink).
Contact and arrange a visit from a member of a community group involved
in Marine Conservation.
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Making Waves
Students work together in small groups to simulate the action of waves on a
coastline, while controlling the variables of wave size and coastal formations.
CONCEPTS

*

A coastline can be altered in a variety of ways by the wave action of

the oceans,
* Seasons can affect how wave action impacts on coastlines.
* Cultural and natural coastal formation can affect how wave action
impacts on coastlines.
OBJECTIVES

Students will be able to:
*
*

understand the effects of wave action on a coastline, and the coastline
on waves,
suggest ways of maintaining and/or improving coastal beach fronts
which are unstable.

VALUES

*

People need to act responsibly when making changes to the structure
of a coastline as it will affect the associated marine habitats.

CURRICULUM LINKS

CURRICULUM STAGE / NUMBER/
YEAR
STRAND
AREAS

Science

6
7

Matter
Matter and
Energy

Language

5/6/7
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3.2.1 Recounts,
Procedures &
Explanations

UNDERSTANDINGS /
TOPICS

Investigating rocks and crystals
Investigating the effects of heat,
air and water on weather.
A: recount - provides a,
chronological account of events.
B: elaborate on procedures method, evaluation.
C: elaborate on explanations operation, cause and effect,
applications, evaluation comments.
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BACKGROUND INFORMATION

Most waves are formed by the movement of the wind over the sea's surface.
The sun heats the oceans and the air above it is warmed and rises. A partial
vacuum above the ocean's surface is created, and nearby, cooler air moves

in to take its place, thereby creating wind. As the wind moves over the sea,
surface ripples are formed. The more the wind blows, the bigger the ripples
grow until finally, a wave is formed. Larger waves can also be caused by
movements on the Earth's surface in the form of volcanoes and earthquakes

beneath the sea.
In deep water, waves consist of a circular movement of water that travels
across the ocean's surface. When a wave reaches shallow water, the circular
motion is disrupted by the sea floor. The wave crest slows down, then lifts up
and falls forward to make a breaker.
How the waves impact on the shore often depends on the time of year as
well as what the wave hits—whether the formation is natural or built. Waves
that reach the shore in calm weather are usually in a regular pattern of
smooth, rounded waves. This gentle wave action deposits sand on to the
beach. Waves that reach the shore in stormy weather are more random.
These steep, high, storm waves erode the beach sand. The action of waves
on a shoreline is a continual, ever changing process.
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KEY WORDS

coastal erosion, groyne, headland, point, constructive waves, destructive
waves.
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TEACHER DIRECTIONS

Materials
Bathers
Trowels
Buckets
Hats
Sunscreen
Shirts
LESSON OUTLINE

Excursion Activities
*

Record whether the tide is going in or out by placing a stick in the sand
at the water's edge when you first arrive at the beach. Record where
the water is after one hour.

* Students work in pairs and station themselves at the end of the wave
wash on the beach.
*

Students to construct barriers, islands and groynes using a range of
materials according to Worksheet 11. Dune plants can be simulated by

seaweed.
*

Complete Worksheet 11 and discuss.

* Record how many waves crash against the built barrier in one minute.
What happens to the barrier? How long does it take for the waves to
effect the barrier? How long before each is destroyed? Rebuild each
barrier five times to get an average picture.
* Build the barriers at different distances from the wave wash to simulate
destructive and constructive waves. Those closer to the wave wash
should have stronger and more frequent waves acting upon them,

* Observe the waves over a short period of time. Which way are they
breaking? Are they all of the same force? Do they come in sets and, if
so, how many waves in each set? When would be the best time to take
out a small boat through the waves?
EVALUATION

Students accurately recorded the effects that:

* small gentle wave action has on coastlines,
rough wave action has on a coastline,
* different coastal formations makes on wave action and its impact on the
coast.
Students suggest ways to maintain or assist in stabilising unstable beaches.
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COMPLEMENTARY ACTIVITIES

This activity can be linked to the 'Secret In The Stone' activity included in this
package. It can be used before the beach activity as an introduction to how
sandy beaches and reefs are formed. It can also be used as a follow-up
activity to show the effect wave action can have on reefs as well as sandy
shores.
Video Waves In The Ocean. Classroom Video, NSW.
Talk to surfers about left and right breaks. Observe surfers. Go surfing.

Read the book, Pinquo by Colin Thiele.
Construct a wave tank with a large trough, a ruler for the paddle, and sand
for the coastline. Observe the changes in the coastline with waves of

different forces, and with groynes and Vegetated' sand dunes.
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WORKSHEET

Name:.
Date:_

11

MAKING WAVES
Record what happened to the barriers when the waves contact. Is the tide
coming in or going out? How many waves in each set?

Look out to sea. Tick which way are the waves breaking?
RIGHT

I

I
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What's that Shell?
Students fossick on the beach looking for as many different shells as they can
find, then classify them in as many ways as possible. This is an enjoyable way
to become familiar with the shells on the beach and their many
characteristics.
CONCEPTS
*
There is a large diversity of shell types found on the coastline.

*

The numbers and kinds of shells found on the beach habitat being
explored will be affected by the adjacent marine habitats.

OBJECTIVES

Students will be able to:

*
*
*

collect and record the types of shells found on a sandy beach
classify the shells according to the selected criteria
name the shells collected and identify them as either gastropods of
bivalves.

VALUES

*

Shells are a habitat for many sea creatures and must not be removed
from the environment.

CURRICULUM LINKS

Exploring Coastal Waters

99

STUDENT OUTCOME STATEMENT LINKS

BACKGROUND INFORMATION

Shells belong to a group of animals called Molluscs. Mollusca, meaning 'soft
body', is one of the largest divisions of the animal world and can be found in
marine and freshwater environments. The sheels that we commonly find on
the beach are from one of two groups. Gastropods or Bivalves.
Bivalves are made up of two parts, joined by a hinge of interlocking teeth,
with a tough ligament holding the two parts together. Some of the common
bivalves are clams, scallops, oysters, cockles and mussels. You may see two
siphon tubes of a bivalve protruding just above the sand. These tubes are
used for breathing and feeding.

Gastropoda, meaning'stomach foot,'include abalone, tritons, periwinkles,
limpets, cowries, whelks, turbans, the common garden snail, and a range of
animals without shells, including the common garden slug and a range of sea
slugs. Most gastropods have a single spiralled shell, which is why they are
sometimes referred to as Univalves. They have a head which includes a pair
of tentacles and a pair of eyes on or at the base of the tentacles.
Shell shapes are adapted to help the animals live in specific environments.
The wedge-shape of some shells allows the animal to burrow in the sand
easily. Some shells, which are streamlined and quite flat in shape, help the
animal to stay attached to rocks that are subject to turbulent conditions.
Many shells are spiral-shaped, which allows for the growth of the animal
without it needing to a find a new home. These are just a few of the
variations in shells.
KEY WORDS

molluscs, gastropods (univalves), bivalves, muscular foot, hinge,
hermaphrodite.
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TEACHER DIRECTIONS

Materials
Shell Identifier (Resource Sheet 5, Worksheets 12 & 13)
Bags or buckets for collecting shells
LESSON OUTLINE

Pre-excursion Activities
*

Using the shell identification key (Resource Sheet 5) students become
familiar with the various types of shells common to the coast.

*

Use Worksheet 12 (6 different cards provided) to play 'shell bingo'. This

will help familiarise the students with the various features of the shells.
Each group is supplies with a bingo card. Cockle or other bivalve shells
can be used for counters. Pull a picture out of a hat and call out the
name as well as some information about the animals (where it lives, what
it eats, etc.). Students to match them on their cards then cover withshell.
The first student to have five in a row wins.
Excursion Activity
*

Students divide into small groups and collect 100 shells per group. Whole,
undamaged specimens are best as they are easier to classify and study.

* Students use Worksheet 13 to sort the shells and put five in each
category according to:

size (smallest to largest)
colour (lightest to darkest)
shape (circular, spiral, elongated, symmetrical)
texture (rough, smooth)
patterning
type (gastropod, bivalve)
student's own choice.
Discuss which form of classification would be the most useful for the average
shell collector to use, Give reasons for the choice.
*

Students use Resource Sheet 5 to identify their shells and classify them as
either Bivalves or Gastropods.

*

Look at the variety of shell shapes. Suggest reasons why the shapes are
different and what advantages the shapes have for the molluscs such as
protection from predators or camouflage.

*

Discuss ways the various molluscs may obtain their food. Would they
move around or are they stationary? Do they bury themselves in sand or
are they found on the reef? How could these factors affect the shell
shapes?

*

Create a beach display of the shells collected complete with
identification and classification.

EVALUATION

*
*
*

Did the students classify shells into two groups using a variety of criteria?
Did the students identify their shells by name?
Did the students classify the shells as either Bivalves or Gastropods?

COMPLEMENTARY ACTIVITIES

This activity can also be done in conjunction with the 'Rocky Shore Safari'
activity in the Limestone Reef section of this package.

After completing this activity, students can use what they have learnt to
include various shell shapes into the diorama created in the 'Creature
Feature' activity in the Limestone Reef section of this package.
Students look for growth lines on a variety of shells. Separate the shells
according to those which you think are very old and those that are very
young.
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Design a shell. Imagine you are a creature living in the sea. Design an original
shell which will give you protection, ease of movement and room in which to
grow.

Make a shell fossil. You will need modelling clay or Plasticine, paper cups and
plaster of paris. Half fill the cup with the modelling clay and press a selected
shell into the clay to make a impression. Remove the shell and add the
plaster of paris. When dry- remove the paper and separate the clay from the
plaster.
Using the shell shapes found on the beach, create a design that can be
made into a lino print, string print or silk screen print, and which can then be
put onto either paper or material in Art class. This can be extended to
printing T-shirts or other articles of clothing.
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RESOURCE SHEET 5

What's that Shall?

GASTROPODS

Abalone: Quite a flat shell with a low, off-centre spire and
a large body whirl. A row of respiratory holes are found on
the side of the shell.

Keyhole limpet: Usually has a hole in the middle of the shell.
They are common on rocky shores.

Top shells: A small, conical shell which is circular to the
bottom. Mostly found in shallow water.

Turban shells: Medium to large in size, generally heavy and
globose. Found in shallow water.

Pheasant shells: Rounded with few whorls, a moderate
spire and a smooth outer surface.

Nerites: Globose, fairly heavy shell with low spire. Lives
mainly on rocky shores.

Periwinkles: Small shells with a high spire.

Screw shells: Long, tapering shell with up to 25 whorls and a
small rounded opening.
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RESOURCE SHEET 5

Creepers: Shell size can vary. A large spire and a long, often
curved, anterior siphon and small opening.

Wentletraps: Small, generally white, high spired, with
numerous whorls and strong ribs. They are found in shallow,
sandy areas along with sea anemones, on which they feed.

Triton shells: Range from small to large in size with solid shells
and pronounced varices, which are never spiny. The
operculum is brown and horny with the opening either
rounded or oval in shape.

Murex shells: Range in size from large to small, have a
prominent spire, a small, round aperture and a horny
operculum. The most prominent feature is the many varices
which often have long spine projections.
Dove shells: Small, heavy shells that are smooth or with a
spiral rib, and a very narrow aperture. They live among
seaweeds and seagrasses.

Dog whelks: Small and ovate with a medium to high spire,
often with a pronounced sculpture. They are common on
intertidal and subtidal sand and mud.
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RESOURCE SHEET 5

BIVALVES

Ark shells: Small to large in size and elongated. Valves are
equal and often almost rectangular in shape. They are
commonly found in intertidal and subtidal rocks and sand.

Dog cockles: Usually medium to large in size. Valves are
equal and almost circular, fitting tightly together. Usually
found in fairly shallow, sandy areas.

Mussels: A typical mussel shell is equivalve, inequilateral with
the anterior side short. They are generally found in shallow
water, forming dense beds on rocky shores, jetty pilings and
hulls of ships.

Scallops: Oval or orbicular in shape. Inequivalve and
inequilateral with a straight hinge. They are usually found
lying on the sandy bottom in shallow water.

Oysters: Medium to large in size with a heavy shell, which
can vary its shape to fit the area in which they live. They are
commonly found in large numbers on intertidal rocks.

Cockles: Sizes range from small to large. Valves are almost
circular and equal. Found burrowed in shallow sand and
mud.

Trough clams: Medium to large in size, almost triangular or
oval in shape, with equal valves and a smooth or ribbed
outer surface.

Wedge shells: Medium size, triangularly ovate, flattened,
with a smooth, solid external surface. These shells live in the

surf zone of sandy beaches.
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RESOURCE SHEET

5

Tellins: Size ranges from small to large. Ovate or oblong in
shape, with thin flattened, brightly coloured valves. They live

in shallow, sandy areas, lying just below the sand surface
with only their siphons showing.

Pjpis: Small to medium in size, wedge-shaped flattened,
with equal valves. They are found in abundance in the surf
zone of sandy beaches, lying just below the sand surface.

Venus shells: Shells are usually oval or circular in shape. The
valves are equal and can be found in a variety of colours
and sizes. They are commonly found in shallow, sandy or
muddy areas of protected bays, and at the mouth of
estuaries.
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SHELL BINGO
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WORKSHEET

12

sea lettuce
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dolphin

baltnain
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sea

whale
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horse

sea cucumber

sea anemone
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WORKSHEET

12

SHELL BINGO
CALLERS CARD

sea slug

sea cucumber

I

leatherjaoket

I

sea squirt

snake

I

pelican_ _|

balmain bug

_

turtle

sea urchin

I

seagrass

scallop shell
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WORKSHEET

13

SHELL SORTING
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