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Preface

The Great Barrier Reef Marine Park Authority has produced Project Reei-Ed, Great Barrier Reef Educational
Activities 10 encourage study of the Reef and to assist educators organise visits to the Reef area.

As well as being of personal benefit to those involved, Reef activities undertaken by schools and other
organisations can make an important contribution to promoting community understanding of the Great
Barrier Reef Marine Park.

This book does not set out a particufar course of Reef study. Rather, the aim has been to provide educators
with a wide range of resource material from which they can select according to their own needs.

The activities set out here have been designed with students from school years 10 to 12 in mind. However,
many will be found interesting and enjoyable by other groups. Although most of the activities are designed
for those visiting the Reef, many can be carried out in classrooms away from the Reet.

The Great Barrier Reef is an excellent resource for education and these initial materials will be of assistance in

developing programs which have the Reef as their focus.
L

Craeme Kelleher
Chairman

Great Barrier Reef Marine Park Authority
Townsville




What’s in this book?

STUDENT ACTIVITY
OUTLINES

Sheats for more
than 150 separate
Reef activites

GUIDETO
THE STUDENT
ACTIVITIES
Pre-planning, safety
precautions and
examples of
activity sequences

APPENDIX:
REEF EDUCATION
Suggestions to help

in the planning of

Reef educational programs:
aims, learning experiences
and content and resources



Acknowledgments

Many individuals and organisations helped gencrously in the preparation of these materials. The Project Team
acknowledges gratetully the part played by all those who contributed deas, energy, advice and assistance.

In the early stages of the Project, those who contributed ideas for student activities or whe helped by commenting
on varly drafts include, amongst others, Leo Bartlett, Geot Conolly, AB. Cribb, John Fien, Peter flood, John S,
lefl, . Nan Kelly, Gayle Mayes, Athol Rose and Tany Sperring.

Groups of teachers ationding Reel-Fd workshops in Brishane and Svdney helped shape the directions of the
Project and the scope and form of activities subsequently developed,

Stafi and students of a number of New South Wales and Queensland secondary schools took part in the
reviewing of activities at the Reef. Those involved included Queenstand students from St Aidan's School,
Brishane; Benawa, Clontari, Carinda, Gladstone, Miriam Vale and Woodridge State High Schools; Star ai the Sea
College, Southport and Toowoomba Grammar School. New South Wales groups included those irom Woolpoolpa
and Grafton High Schools; Strathfield Girls and Sydney Girls High Schools and Newcastle Grammar School.
Others who helped to develop and evaluate activities in the field were participants in professional development
programs for teachers arganized at the Reef by the Queensland Science and Geography Teachers Associations
and Sydney Collepe of Advanced Education. Students from teacher education and leisure studies programs at
Svdney and Brishane Colleges o Advanced Edwcation also worked on the activitics during reef visils,

Teachers who helped organize fiekd reviews ol activitios included Jim Baker, Richard Banner, Ted Brambleby,
Dennis Bridger, Larl Boyd, Glen Courteney, Ted De Boer, Laurie fackson, David Kopelke, Greg Martin, Pat
Odford, Ethel Smith and Greg Worth, Staif of the Heron [sland Research Station, and staff from Heron and Lady
Elliott Islands gave assistance.

Representatives of the New South Wales and Queensland Education Departments provided advice to the Project
and reviewed activity material at several stages. Personnel included Alan Clayton, Robert McAllister and Robert
Herschell of Gueensland and Frank Haddon, Geotf Young, Anne Skinner and Brian Ralph of New South Wales,
Others who reviewed Project activity material in ity {inal stages of development were Jim Baker, Gladstone State
High School; Peter Flood, University of New Fngland; Annette Creenall, Department of Arts, Heritage and
Environment; Noel Cough, Victoria College, Rusden; Greg MoGarvie, Mackay State High School; Miriam Preker,
Heron Island Research Station and staff; Carden Wallace, Quecnsland Museum.

Jan Chee is thanked for use of her unpublished poem and Daniel Cunnington for his "music". The activity User
roles and zoning game has been adapted from the ideas of Brian Armour and Reefscape aesthetics irom those of
Rob Simson.

Thanks to Peter Flood for the use of his diagrams on the formation and development of a coral cay teatured in
Formation and development of a cay.

The co-aperation of the Department of Harbours and Marine and Flinders University in releasing the tidal data for
February 1988 for Tidal changes is gratetully acknowledged. Thanks also to the Port Authorities of Gladstone,
Mackay, Townsville and Cairns.

Past and present personnel of the Queensland National Parks and Wildliie Service and the Great Barrier Reef
Marine Park Authority offered continued advice and support. The early encouragement of Steve Domm, Peter
Hunnam, Geoff Mercer, Graham Morris, Peter Ogilvie, David Savage and Len Zell was especially vatued. Special
thanks go to Kirtk Peterson who was associated with the Project over a long period. The 1ask of finally
transforming aclivitics material irom the Project into published form has rested with a production team headed by
Lesley Murdoch at GBRMPA. Their work is greatly appreciated by all members of the Project Team.

Ann Byrnes
Project Co-ordinator
12 September 1988



GUIDE TO THE STUDENT ACTIVITIES

Introduction

This Great Barrier Reef Educational Activities section of Project Reef-Ed presents marine environmental
activities from a multi-disciplinary perspective. Not only are the wonders of the Reef explored from a
scientific perspective in the natural world but also in the human dimension issues of conservation and
management are investigated as well as opportunities for creative and artistic expression.

Select fram more than 150 activities those which will enhance your group's Reef-Ed learning experiences.
Use them as they are, or adapt or modify them to suit your audience and purposes.

Examples of reef trips and programs using a combination of these activities are given later in this section.
Approptiate aims, content and learning experiences are discussed in more detail in the Appendix as well as
a very comprehensive bibliography of resources for teaching and learning about the Reef.

In terms of content, the activities are not mutually exclusive. There is overlap among them.

In designing the activities, an effort was made to introduce students to ways of observing, recording and
evaluating which may be new to them. Coupling of fun and enjoyment with learning has been seen as an
important goal for these reef experiences.

The majority of enquiries are open-ended. Educators using these activities will be cast in the role of
learners along with their students, The emphasis of the activities is on the process of finding-out,
encouraging students’ confidence in their own ability and to investigate their environment.

Target group

The activities have been designed with Year 10 to 12 students in mind. Most of the activities are related to
Reef fieldwork, and it is students in Years 10 to 12 who belong to the school-age group most likely to be
able to make a Reef visit.

Some items in the activity collection will be found useful by teachers of more junior students and some by
educators of post-school groups.

Sites of Activities

Most of the activities are designed to be carried out while on a field trip to a focality on the Great Barrier
reef. These involve making observations in the field, working on material collected in the field, or
considering data, feelings or ideas gained through fieldwork. Of these field trip activities, some are
intended to be carried aut in base camp (e.g. involving discussion or laboratory work); some are marine
field activities (e.g. involving reef walking, snorkelling or boating); some are island field activities {e.g.
involving cay walking).

A few of the activities are school-based. For a group going to the Great Barrier Reef, such activities can be
used in pre- or post-field trip work. The table below shows symbols used on the activity sheets:

- o

Reef walking Island
Snorkelling School

A i

Base camp Sea



Arrangement of the Activities

Activities in this volume have been grouped according to the main divisions of the conceptual framework
given in the appendix. Some are designated as “natural world activities” and some as “human dimension
activities' according to their main emphasis. But the arrangement is somewhat arbitrary.

Formats of activity sheets

A variety of formats has been used for the activities. Some classroom activities are highly structured, and
stimulus material is often inciuded. By contrast, most field trip activity outlines are set out briefly. In some
cases, there is an identikit or fieldsheet on which to record answers in the field. For water work, this can be
photocopied an to sheets of plastic drafting film, or laminated between sheets of plastic.

Duration and demand of activities

The activities vary in the length of time they take 1o carry out and the demand they make on students.
Some are designed to be completed in a single session; athers are to be worked on intermittently over an
entire field trip. Some presuppose access to particular field equipment or facilities; others do not, Careful
inspection of the activity outlines will enable educators to make a selection of activities which matches the
needs and abilities of their students, the expertise of staff and the facilities, time and equipment which will
be available.

Symbols with each activity indicate the approximate duration of the activity and the degree of relative

difficulty.
® Fasy. Can be accomplished by most Year 10 to 12 students.
& @ Some difficulty, especially for students not following the subject specialty related to the activity.

® @ o Greatest difficulty. Suited to students undertaking studies in subject specialty related to the
activity.

References

In most cases information needed by educators to organise activities can be found on the activity sheets
themselves or in the basic list of readings in the Appendix. This basic list includes Mather and Bennett
{1984), A Coral Reei Bandbook, available from Wonderland Aquarium Shop, Townsville, which is a must
for anyone who intends running a Reef field trip. In cases where reference must be made to other
literature, e.g. Great Barrier Reef Marine Park Authority publications, or articles in popular magazines, this
is indicated clearly on the activity sheets.

On some activity sheets, ideas for further reading are given, but unless stated otherwise this reading is for
enrichment purposes only and is not essential,

Visitors to the Heran Island Research Station will have some access to the station’s library which can be
expected to have a copy of items on the basic list as weil as many other items of book and journal material
with them. One way to do this is to have students take responsibility for transporting items in their luggage.
For those interested in further pursuing specific topics related to the activities, the Great Barrier reef
Marine Park Authority’s computer-based guide to current and past reef literature may be useful. This
on-line database, REEF, is available to members of the public through the CSIRO’s public access network,
A(lj.JSTRALIS, and can be accessed at many major libraries, e.g. at universsities and colleges of advanced
education.

Environmental protection

In designing this material, activities which involve collecting of specimens (marine or non-marine) or
manipulating the environment have been avoided as much as possible. Any collecting, experimentation or
other manipulation of environments on reefs or island national parks can be carried out only if a suitable
permit is held. This applies both to biological and non-biological material. Coliecting should be minimised
at all times. See details concerning permits below.




Being prepared

“Be prepared” is an important motto for any educator planning to use the field trip activities. It is essential
to read activities carefully hefore the trip; to make sure that staff understand how activities will be
organised; to check that activities fit the features of the site being visited; t0 make sure that suitable
equipment is being taken on the trip or will be available at the field site; and to check up on any reference
material needed. Students and staff may have to be prepared with new skilis or knowledge to carry out the
activities. Enough time should be allowed before the field trip and/or during the field trip program to
review activity procedures. Provision should be made, when selecting activities, for unexpected or
unpredictable circumstances, e.g. bad weather, non-availability of boats.

Before using the field activities, educators should ensure that staff understand and are competent in safe
procedures for reef walking, snorkelling and boating as appropriate.

Ten basic safety rules for the Reef

Field trips can be quite free of even minor injury or accident if basic safety precautions are abserved. This
set of rules ensures that everyone can enjoy the whole field trip without mishap, Discuss with your students
at the beginning of the excursion.

1, Never wander over the reef or island by yourself. A ‘buddy-system’ operates on land as well as in the
water.

2. Only go reef-walking, swimming or snorkeliing if a responsible person is keeping a look out.

3. Always wear sandshoes or other protective footwear when reef-waiking. Avoid going barefoot on land,
1o0.

4. Use gloves if you have to handle an animal unless you definitely know it’s harmless. Learn to recognise
toxic and venomous reef-top animals and don’t touch these at all. Don’t rub your eyes with your hands
after tauching marine life.

5. Don't harrass animals. Defensive mechanisms are likely to operate if creatures are disturbed (eg A ray
will normally move quietly away or remain stationary if it detects your presence, but if carnered it will
defend itself).

6. Don't swim in the sea at night.

7. Be careful of currents when swimming or snorkelling. Swim into the current. Don’t swim where

currents gre strong.
Act cautiously in small boats and observe all necessary safety precautions.

g, inform a responsible person in the event of any injury. Make sure all coral cuts and scratches are
cleaned-up and treated promptly.

10. Sunburn/heat exhaustion is a health hazard. “SLIP on a shirt; SLOP on some cream; SLAP on a hat".
Make sure you drink extra water before any reef activities,

=



Getting permits

Several types of permits may be required for a tield trip in the Great Barrier Reef area. Apply for permits

well in advance.

{(a) To enter the Great Barrier Reef Marine Park and conduct an education activity in it, a permit must be
obtained from the Great Barrier Reef Marine Park Authority. One of the conditions aitached to the
issuing of this permit is that you fill in a report on the educational activity carried out. This will help the
GBRMPA to find out about the way in which educational groups wish to make use of the Reef.
Application forms for this permit can be obtained by writing to the Great Barrier Reef Marine Park
Authority, Townsville, or to offices of the Queensland National Parks and wildlife Service.

Executive Officer

Great Barrier Reef Marine Park Authority

P.O. Box 1379

TOWNSVILLE QLD 4810 Phone 077 818811
Director

Queensland National Parks and Wildlife Service
P.O. Box 190

NORTH QUAY QLD 400G Phone 07 2240414
Regional Superintendent

Queensland National Parks and Wildlife Service
212 Quay Street

ROCKHAMPTON QLD 4700 Phone 079 27 6070
Regional Superintendent

Queensland National Parks and Wildlife Service
Marlowe Street, Pallarenda

TOWNSVILLE QLY 4810 Phone 077 74 1411
Regional Superintendent

Queensland National Parks and Wildlife Service
41 Esplanade

CAIRNS QLD 4870 Phone 070 519811

{b) in addition, if you plan to camp on an island which is a Queensland national park, then a permit 1o
camp must be obtained from Q.NPWS.

(¢} Some islands in the Reef area have camping areas controlled by the Queensiand Department of Lands,
Permission to use these areas must be obtained from the Lands Department,

{d) Collecting of any kind of natural material, dead or alive, either within the marine park or within island
national parks, can be carried out only if an appropriate Collecting Permit is obtained. Only very
fimited collecting is allowed for educational purposes.

Assistance in the field

Although Q.NPWS rangers and research station personnel may be able to offer some help during a student
field trip, group leaders should ensure that they are prepared to conduct their programs essentially
independently. [f assistance, advice, or use of equipment is required for a field trip, arrangements for this
should be made well beforehand. Heron Island Research Station has some equipment, e.g. microscopes
and aquaria, which can be used by student groups, and the services of a boat driver is available to a limited
extent. At some islands, officers of the Q.NPWS may be able to be present during part of a field trip to
advise group leaders on local conditions and possibly to help organise one or more field activities or to
give a talk to a group.



Organisation of activities

The key role of tides and weather in planning a field program must always be kept in mind. In preparing

for field activities, it is suggested that time for a briefing and review session be allowed before and after

each field study. Some of this briefing and review can ake place at school before and after the trip. But

some time also needs to be set aside for this purpose during the field trip itself. All data gathered in the

fieid should be plotted and written up as soon as possible after it is collected.

A field trip program based on a cure of activities which all students do and a series of elective activities

which are carried out by small groups of students working semi-independently seems to work well.

However, in planning for elective project work, the following points are important:

® No fieldwork should be carried out in reef or island locations by a lone student. A buddy is essential at
all times and, for reef-top or snorkefling work, two pairs of students are a minimum. In snorkeliing
activities, close surveillance of students by a responsible adult is necessary,

e For reef-walking activities, general adult surveillance is recommended with the possibility of visual
contact and hand signals between dispersed student groups.

The table below shows an example of a schedule for a field tirp organised at Heron {sland Research Station

for a Year 12 school group.

Example of field trip schedule (Year 12 school group — Heron iIstand Research Station)
DAY 1 High tide 9.00 a.m. Low tide 3.00 p.m. DAY S High tide 11.12 a.m. Low tide 5.23 p.m,
9.00 Arrive at Heron Island 7.45- 8.30 BREAKFAST
930-11.00  Unpack; set up kitchen 9.00-12.00  Plan elective projects {work in pairs)
11.00-12.00 First cay walk (4] 12.00- 1.00 LUNCH
1.00- 2.00 LUNCH 1.00- 500 Further work on elective projects, using
2.00- 400  Reef walk: core activity {2) aguaria, laboratory, reef flat and/or library
4.00- 500 Initial perception responses {6), (125) 500- 600  DINNER
5.00- £.00 DINNER 6.00- 730  Freetime
6.00- 7.30 Free time 7.30- 9.00  Nocturnal studies: core activities {5}, {76)
7.30- 830 Program outline. Set up logs, food webs
(78), dangers (111}, {112 DAY 6 High tide 11.40 a.m. Low tide 6.20 p.m,
9.00 Bed 7.45- 8.30 BREAKFAST
9.00-10.00 Prepare for role game ({143}
DAY 2 High tide 9.30 a.m. Low tide 3.40 p.m. 10.00-12.00  Snorkelling
7.30- 8.30 BREAKFAST 12.00- 1.00 LUINCH
9.30-10.30  Snorkelling {3), (58) 100- 430 Further work on elective projects
10.30-11.00 Morning tea 5.00- 6.00 DINNER
11.00-12.00  Cay walk: core activity (4] 6.00- 730  Free time
12.00- 1.00 LUNCH 7.30- 9.00  Talk by visiting scientist or present role
1.00- 2.30 Free time game {143}
2.30- 430 Reef walk: core activities on coral, algae
(41), {28} DAY 7 High tide 12.20 p.m. Low tide 6,00 p.m.
5.00- 6.00 Set up Graffiti Wall (124) ° 7.45- 8.30 BREAKFAST
6.00- 700  DINNER 9.00-12.00  Complete projects
7.30- 8.30 Ranger talk 12.00- 1.00 LUNCH
9.30 Bed 1.00- 400 Group discussions {102}, {115), (127}, {141}
4.00- 6.00 Free time
DAY 3 tigh tide 10.05 a.m. Low tide 4.15 p.m. 6.00- 8.00 DINNER
7.45- 8.30 BREAKFAST 8.00-10.00 Reef quiz (101)
G.03-12.00 Snorkelling around wreck {109); fish
spotting {59), (66), (69), {72) DAY 8
12.00- 1.00 LUNCH 7.45- B.00 BREAKFAST
1.00- 230 Tour of museum and library 9.00-1100  Clean up, pack up
2.30- 430 Reef walk: cure activities {3], (9], (10 12.00- Evaluation
5.00- 6.00  DINNER Depart island for home
6.00- 7.30 Free time
7.30- 500 Creative activites {118y, {119}, Turtle
watching {96}, (121}
DAY 4 High tide 10.40 a.m. Low nhide 4.50 p.m.
7.45- 8.30 BREAKFAST
9.00-11.00  Trip to the bommie for snorkel (77),
{36}, (37)
11.00-12.00 Free time
12.00- 1.00 LUNCH
1.00- 5.00  Cay walk: core activities {77}, {B7}, (89},
(90), (98)
5.00- 6.00 DINNER
6.00- 800 Introduction to the lab: microscope
examination of reef arganisms




EXAMPLES OF REEF ACTIVITY PROGRAMS

Some suggested learning programs are summarised in this section. Symbols for activities are as follows;
L] Core activity—to be done by entire group
Elective activity—to be done by small groups

Numbers refer to the activity numbers suggested. The programs are “flow diagrams” rather than field-trip schedules.
Some activities shown early in each program may continue on and off throughout the field trip.

PROGRAM 1: MARINE SCIENCE - 5 DAYS, YEAR 11

This is a 5-day program designed for Year 11 students studyin% a marine science
unit in a Queensland multistrand science course. |t is suitable for 3 group camping
on a wilderness island.

FOCus SEQUENCE

Pre.trip Activities such as
110, 111 & 112, then:

INTRODUCTION
TO THE REEF [ 113 | .
J
* THE REEF AS A 7 3
HUMAN RESOURCE |
4
ISLAND AND
REEF LIFE
HUMAN (MPACT
_

IMPRESSIONS

|

108
Then, Post-lrip .
Aclivities



PROGRAM 2: INTERLASCIPLINARY - 7 DAYS, YEAR 11

This week-long program is suggested for a group of Year 11 and 12 students with a
varicty of school backgrounds. It is designed to provide students with an experience
of the reef which relates to many areas of schoe! curricula and which helps students
develop a greater awareness of themsclves, their environment and their responsibility

to that environment.

FOCUS

PERCEPTIONS

FIRST CAY AND
REEF WALKS

SENSES

NOCTURNAL
OBSERVATIONS

BIRDS

INTRODUCTORY
SNORKEL

TURTLES

HUMAN IMPACT

ANIMAL DISGUISE
& COLOURATION

ART

MARINE ASSOCIATIONS

FOOD WEB & ECOLOGY

PHOTOGRAPHY &
MUSIC

MARINE PARK
PLANNING

PERCEPTIONS &
EXPRESSION

SEQUENCE

Pre-trip Activities, then:

Then, Fosi-trip
Activities



PROGRAM 3: GEOLOGY - 7 DAYS, YEAR 11

This is a week-long program suitable for students fallowing a geological course
such as the New South Wales Year 11 and 12 Geology 2 Unit course. The
program has a fairly strong discipline focus and assumes that students have
been well prepared for a tightly organised study week.

FOCUS

INTRODUCTION TO THE
GREAT BARRIER REEF

EVALUATION

REEF BIOTA

NOCTURNAL STUDIES

HUMAN IMPACT

SEDIMENT

REEF INVERTEBRATES

REEF STRUCTURE

SEDIMENTARY MATERIALS

CORALS

CAY FORMATION

ISLAND PLANTS

REEF INVERTEBRATES

REEF MANAGEMENT

REEF & CAY LIFE

COMMUNITY

EVALUATION

SEQUENCE

Pre-trip Activilies,
such as 1, 11, 15,17, 19,
112 & 150 then:

101&141

T

Then, Past.-trip

Activilies such as
155 & 159.



PROGRAM 4: GEOGRAPHY - 7 DAYS, YEAR T1

This is a suggested activity program for senior school geography students at Heron [sland.

FOCUS SEQUENCE

Pre-trip Activities such as
1, 18, 20 & 112, then:

INTRODUCTORY

CAY FORMS

REEF FLAT

@...@@.CJ

Ex
C0000
VEGETATION | [..]

INTERACTION o@
CREATIVE
RESPONSE

e @.

e [.@q
PERCEPTIONS [ : I I I ]

Then, Paost- trlp Activities
such as 142, 144 & 145

It

IL

1




PROGRAM 5:

BIOLOGY - 7 DAYS, YEAR 11

This is a sequence of aclivities focusing on plant and animal diversity. A unit on
diversity of life is a feature of probably all senior schoof biclogy courses. The
selection of activities fisted here would be appropriate, for example, as part of study
for the New South Wales Year 11 and 12 biclogy 2 unit syliabus {1980) core unit
entitled Diversily and Evolution. The great variety of life on a reef flat makes it an
especially suitable location lor introducing students to representatives of most major

animal phyla.

FOCUS

INTRODUCTORY
CLASSIFICATION

CORALS & ALGAE

CORALS

WORMS

MOLLUSCS

CRABS

FISH

CAY PLANTS

BIRDS

TURTLES

SEQUENCE

Pre-trip Activities,
then:

Then, Post-trip
Activities



LIST OF STUDENT ACTIVITIES
The Natural World

Introductory Location
LI @ T2 0 Yo 1 7Y o Y School
2. Yourfirstreef walk ... e Reef walking
3. Snorkellingoverthe edye ... oo e Snorkelling
4, Yourfirstcay walk . oo e island
5. Introductory nocturnal studies .. ... e Island
B SENSATIOMS « . ottt e e e tsland
Sky, ocean, atmosphere
7. NIBRUSKIES .ot e s Island
8. Howcdlearisthe water? . ... .o it it ane e Island
9. Reef walers — tEBMPETALUIE .. ... .. it i naaes Sea
10. Reef waters —oxygenand pH ... ... o o Sea
1. Tidal Changes .. ..o e e School
12. Endeavour, reef and tides ... e e School
13, Monitoring tHdes .. ... e e Sea
T4, MEASUTNINE CUMTEIMTS L. ottt ettt ie et e a et eabarie e arens Sea
15, Wstropical ... School
16, Weather station ..o oottt it e et e e e Island
17, WINd and Waves .. ..oottt et e e School
Reef, cay, island structures
18, Air photo INerpretation. ... ... . e e School
19. Reef and island cross-sections. .. ... School
20. Formation and developmentof acay ... .o i School
21. Getting down to the NIty Britly ... ..ot i e Island
22, SedimEnt rain . e e e Reef walking
23. Sand patterns — sedimentary StrUCIUM@S . .. ... ot iiir e aaans Reef walking
24, Sediment-organism interaction ... .........u.ooiuiiiiinrraraaaroree oo, Reef walking
25, Beach rock ..o o e e a Island
26, Highisland rocks ........... e e e e Island
27. Highisland beach sediments. ... ... o i i Island
Life on the reef
28. Identifying algae ... . o e Reef walking
29, Pressing alEam . ..o Reef walking
30, Algae are IMmpPOrIant .. ... . e Reef walking
31 Mapan algae forest . ... e Reef walking
32. Gettingtoknow anactivereef creature ... ... .o o Reef walking
33. Animalroll call. .o e Reef walking
34, Classifyingcanbefun. .. ... e Reef walking
35, Animal survival tricks ... .. e e Reef walking
36. Colourininvertebrates ... ... .. e Reef walking
37. Getting foad . .o s Reef walking
38, FOram StUAIes . e e Reef walking
30, DI IS oottt e e e Sea
40. Luminous life ..o e e Sea
41. Coral polyp —architectof thereef . ....... ... ..l Reef walking
42. Loveacoral clump ..o s Reef walking
43, Coral colonies .. ... e Reef walking
44, Coral fingerprints ... e Reef walking
45, Microatolls ... . e Reef walking
46, Corals iN Space . .. ... L e Reef walking
47. Growthforms —coralsandalgae . .......... . ... Reef walking
48. Coral-tree COMPATSON . ... ...t e et a e e School



49, WOrm waltching . . o .t i e Reef walking
50. Clamsbigand beautiful ... ... o Reef walking
51, Homing chilons? ... .. oo e e Island

52, Looking at Linckia ..o e Reef walking
53, CUCUMDBETS Are CULE o .ot e e ettt e et e e e e aa e Reef walking
54, CUCUMBEE COUNE L. e et e et e it a Reef walking
55, Sea-cucumber habitats . ... . e e e Reef walking
56, Ghost Crabs . . oo e Island

o = P YO o 1« 1 Island

58. Following a friendly fish ... ... e Snorkelling
59. Pursuing a parrotfish . ... o Snorkelling
60, SUPEE SPOIET L. ot ettt e et e e e e n e e Snorkelling
61. Who'swhointhe fishfamilies ... ... i Snorkelling
62. Colour patterns inreef fishes .. ... i Snorkelling
63, Movementin fishes .. ... e Snorkelling
64. Schooling of fishes .. ... .. Snorkelling
65. Fish distribUtion .. ... e Snorkelling
6.  Fish territoriality ... ... o e e Snorkelling
67. Fish-bird COMPAarisON . ... ... . it e School

B8, Whale watth. .. e Sea

69. Associations between species ... ... O Snorkeliing
70. Gobyand shrimp... ... Snorkelling
71. Clownfish and anemone .. ... e e Snorkelling
72, ClBAMEr WIASSE . o o et e e e e Snorkelling
73, Reef-top tranSerl . ..o\ttt h e Reef walking
74, Boulder COmMMUNITIES . o o oottt ettt e nan e et atnas Reef walking
75. Ecologyofareef pool.. ... ... e Reef walking
76. Innercoral zone by night ... e Reef walking
77. Map abommic scuba project ... ... e Snorkelling
78. Foodwebofacoralcayandreef ... ... i Base camp
Island life

79. What plant is that? .. ... .o e e Island

BO. She-0ak STUGY. . ..ottt Island

BT, LOVE @ TI O .« vt e e et et et e e fsland

82, Leaf variations ...ttt e e Island

83 On the lean — windshearing of Pisornia ... oo Island

B4, Seeds and frUits ..ttt b e Island

B, Pisonia and SBX. ... e e e Island

86. Island environmental Stations ... ... o e isfand

87. Vegetation distribution 0nacay. ... Island

88. Caybirdlife ... . . fsland

89. Bird behaviour ... .. e Island

90. Bird feeding techniques ... ... ... .. i Island

91. Wrongsong —birdcalls ... Istand

92, FlIRht Paltlerns ... .t e Island

e T - TY N T R T Island

94, Those magnificent birds in their flying machines .............. ..ot tsland

95. “There came abigspider ...” ... .. .. e ksland

96, Turtle watChing ..o oo Island



The Human Dimension

The reef as human resource

97. Why people go where onholiday ..o o island

OB, TOURISE SUTVEY . o oot e et e et e e bt e e e e e e et s e aa e e o et e Island

99, Recreational fishing ... o e Sea
100, YOUr D DY S0 L.ttt e e Sea
T01. Reef QUIZ. .. e Base camp
Human impact
102, Effects Of BUMANS ..ottt e e ittt e e Island

103, Litter on the iSland . ... e e Island

104. Waste disposal from acay - ..o v oo Island

105. Trampling effectsonareef flat. . ... o i Reef walking
106.  Effects of building projects .. ... e Island

107.  Are you a perfect CAMper? .. ... oo e Istand

108. Effects of BOAting . ... oo r i Snorkelling
T09. WICEKS . o ottt ettt e e e e Snorkelling
Human weli-being

110, KeEP COOKIME .« vt ettt e it e e e as e School
111. Safetyontherecl .. ... Base camp
112, Dangerous reef creatures. .. e School
113, Firstaid atthereef . ... . e e e School
114, Survival from trees . . o e e tsland

115, What would you doif .0 oo Base camp
116, Human comfort GN aCay . ..o e Island

117. Castaways on the reef ... ... o i s School
Creative response

T18.  Reef Orehestra oottt it e e i e e Base camp
119, Artand the reaf ... e e i e e School
120, Kite MaKing ..ottt e e Island

127, Projection @Mt ... oo Base camp
122, Artand photography ... o s Island

123. Filmmakers ... ... 0 e e e e Island

124, Graffitiwall .. e e Base camp
Human perceptions and perspectives

125. How do Fleel? o Base camp
126. Reefscape aesthelics .. .. vttt i Island

127, Arousal evalUation . . ... e e e e Base camp
128, PersSpeClVES « ..ottt et e e e e Istand

129. Be adetectivel ... e Isfand

130, GUESS TNE EEXUIUTE .« oottt et e e e e et e e et e e b Istand

131, Blindfold walk ... . e island

132, A SOUN MAP oottt e tsland

133, Canwe Map it . e Base camp
134, Perceptionof place .. ... o Base camp
135. The best place and the worstplace . ... Base camp
136, Me and the reef . e Base camp
137. [want to preserve my personal space! (... .o i Base camp
138, IMABINE © oottt ettt et et e e e e Island

139. How are we satisfied? .. .. .. . e Base camp
140. Shell jewellery .. ..o o e Island
147, Decisions! Decisions! .. e i et e Base camp



Management and conservation

142, Compatible uses ... . e, School

143, Userrolesand zoning game .. ... ittt it e e School/Base camp
144, Developanisland! ..o .o o e School

145, Underthe influBnce ... ... .. i e et School

146, Am I willing to be committed? .. ... .. e e School

147, Showing off L. e e Base camp
148, Selecting a reef-walking area ... ... .. .. . i i e Reef walking
149. A quick-look reef-top survey ... .. . e e Reef walking
50, Getting POImMITS L. i e e e e School

151, Following the rules ... .. e e e Island

152, Dotherightthing .. .. o e e Base camp
153, RaANBErs WOTK .o e e e island

154, Anisland management plan ... L e Island

155.  Environmental impact Statements. . ..., oot e e e e School

156, What impact? ... e e School
Scientific investigation

157, Follow a STIBNUST .. ..ot i ittt Island

158. Were you lucky enough? . ..o i e Sea

159. Researching theresearch .. .. . .. School



Reot walking
Snorhelling

Location
Sl
Islarid
IsJarid
IsJand

£ R

pee
Ea

A wpA s
LR T ] W.M

£

o & ey
13 SiimrmnEg
s¥rENED R

es

t

i

student act

List of

THE NATURAL WORLD

Introductory

Jtion

O Lo

first recf walk
Stest ke

Yoo

1

3

f

H

the o

Introductary noct

T

N

[in

Lo

ITsT gy W

fi

Your

4.

L e e

i
N T O S e

iirr,

3.
{

i

1.







ivities

List of student act
THE NATURAL WORLD

Location

S¢haal

Introductory

Cottlonn

el
Your tirst

1

(n

Reef walking

Snorkelfing

dlk

reett e

2.

the edue

ntrodue tore noctuenal stidios oo

St

Snorkelling ouver

3

4.

[~laned
RIS
[ lard

Yo First by

T
i

MINCTECIINS oo o e e e e e

1.

bond Bt

3
i
5

S







=~

On location 1% hr °

Concepts
Location
Scale
Distance
Skills
Craphing
Measuring
Attitudes
fnterest in

natural
Chvironments

Aim
& (o bocome tamilur with the location of the Great Barnter Reof and with some
phices ard features in the reef areq,

You will need

® Nap of Queensland coast and Great Barsior Reef teg, 12 200000, Grear Barrier
Reof Marime Park Autharim . 19841

Ruler. protracior. colosred ponels

Calculatar optionald

Published map of inland Quecnsland foptionaly

Coloured picteres or siides of some reef scenes joptionali

The Great Barrier Heef s 4 colicethon of more than 2900 separate coral reefs
which lie in shaliow wator on the conhnental shelf off the Gueensiand
mainland. t occupies a strip of 3o greater in arca than the state of Victora
and is one of the earth's largest hinlogizally created features, Widely
considered to be a natural wonder of the world, the Great Barrier Reef is onc
of Australia’s leading tourist attractions. The waters around its reels dre used
by the fisinng industry and by shipping. It is of great econamic impaoriance
to many Queensland coastal commurnties and is an area of immonse
interest to scientis!s,

Today, most ¢f the recf s part of tho Great Barrier Reef Marine Park. This
has been establisned to protect tho reaf while alfowing people to use tho roef
areg in g reasonghle way.

1. The best known
When yvou thik about the Great Barner Reet,which places first come into
your ming? What about the othersin vour group - which reef places are they
most aware of? At the beginning of this activity, before you start fooking at the
maps, make a4 list of the first fve towns or cities you can think of on the
mainland near the reet area and of the first five isiunds or reefs,
iai Compare vour list with others from your group. How many places, in all,
are mentioned? Which are mast frequently mentioned? List commoniy
mentioned ones m table 1.1
You might abo like 1o draw a histogram jcolumn graphy of the data on a
separate piece of graph paper.

Tahle 1.1

| ) ; I

© Mainiand fown | Number of |

) h N . N F{eef or .

| or ity menthons sland ) Nun:j?erIOf i
\ | mentions _

| ; | |
i | .
| | ' | =
| ! . o
thy Why do vou think that same of these places are better known than others?
i Hacuss possibile reasons,



o 100 200 annkm
| | J
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QUEENSLAND |

145

Fig. 1.1, Some towns, reef localities and bathymetric contours of the Great Barrier Reef region.



2. Where are some important towns and cities on the east
Queensland coast situated?
On figure 1.0, some places on the Quecnsland mainland coast are aarked by
the numbers 1t 12, Laing the published map of the Great Barrier Reel area to
hetp you, answer the tollowing gaestions,
{aj Write down the numbier {1 1o 120 which marks each of the places listed
below:
Place Number
Bundabery
Buwen
Ciladstone
Proserping
Fownsviile
Mackay
Ingham
innisfail
Cairne
Rockhampton
Port Douglas
Cooktown
ik Of these places, Townsville has the largest population, Judging from the
printing on the map, which of the pleces b the smallest population?

i Which of the places on the list cannot be reached by train?

3. What are the locations of some of the well-known reefs and
istands in the Great Barrier Reef area?
On figure L1, some well-known islands and reefs are shown by the letters Ato
K. Use the published nuap of the Great Barier Reef area to help you do the
following:
(ad Write down the tetter (A to khowhich marks cach of the reefs and islands
[istent breloma.
island or reet Letter Nearby mainland town or city
Capricarn-Bunger Group
Whitsunday Group
Lindeman Group
Magnetic Islanid
Pale dslands
Hindhinbrook Isdand
Pk IsLined
Cireen Islandd
Lo Intand
R:bbon Reef na. 10
Lacdy FEliiott Isianed
ibi o cachidami or rect give thie e at the cosest mainland place listed in

tpiesticn Qo

4. Your reet visit
Have vour been o the Great Barrrer Reet ared recently or are vou going soont
L Wohait s the namie of an st G reet voeg ve been to, o will soon be
visiting?
thy From what place on the masiana do people leave ta get 1o this island or
reef?

o bretodind these pleces on the calosaed awp.



5. How big is the Great Barrier Reef?

Pook at the publiskeo o s ot shona e Cireat Barrier Reet.

fai The scale ot ary map oo Do siees i as o tatio ey 1010001 What is the scale
of the map vou are looking at expressed as a ratiof
What distance on the carth's surface dues Tom on this map represent?

If ety places are W0 ki apart on the ecarth’s surface, what would be the
distarice between them an this map?

by The northernmost end of the Great Bartier Reet is near Anchor Cay. Its
Latitudde is approximately 995 and its longitude is approximately 144°E. The
southernmaost end of the reot is near Lady Elliott island at approximately
latitude 2475
Approximately how many kitometres apart are the northern and southern
ends of the Great Barrier Reef?

{11 Most of the CGreat Barrier Reet region which is marked on tigure 1.1 is now
part of the Great Barrier Reof Marine Park. The immense area of this park
creates many difficuities for those who have to manage it
® What do vou think might be some of these difficultics?
® (an you sugeest hovw some of these difficulties could be overcome?

How can people in the commanity help?

6. How much of the Great Barrier Reef is in a tropic zone?
Most people have the idea that the Great Barrier Reef oceurs in the tropics.,
s an ided fostered by many travet advertisements. But how correct is it? We'll
NOW sei,

The tropic cones are the sones batween the equator and the Tropic of
Capricorn (237 south of the equalor) and the equator and the Tropic of
Cancer 123" 7 novth of the ocquator).

{aj Find the Tropic of Capricarn on the map. tis latitude 23175 1s most of the
Great Bartier Reef north or south of this line?

(b What is the nearest reef island 1o the Tropic of Capricorn?
[e) Name two parts of the Great Barrier Reef which are south of the Tropic of
Capricom.

7. Where is the continental sheit?

Many published maps of the recf area show submarine contour lines. Each

bathymetrnic contour line joins places of equal depth below sea-level,

Somenmes the depths are gihven inmetres, sometimes in fathams, {A fathom is

TH288 metres;

User a published aeapwith cubmarine contours shown in metres to help vou

answoer the follow g

(a1 On figure T theee bathvmetric depth contours have been drawn but not
labelled, The contonrs show depths of 200, 2000 and 4000 metres, Lse the
published map to check ontawhich is the 200-metre contaur on figure 1.3
Label the contour. Lsing two difterent coloured pencils, shade in the area
on figure 1.1 which i shailower than 200 m and the area which is between
200 and 2000 metres indepth.

Reefs of the Greal Barnor Reefl vise upy from the continental shell or occur as
fringes around the maifand or some nearby wslands, The 200-metre depth
contour is close fo the culer edge of the continental shell.

iby The width of the continental shell varnies,

® Approximately how many kilometres edst of the mainiond is the 200-
metre contour dlong the Tropic of Capricorn near Rockhampton?

® Approximately how many kilometres cast of the mainland is the 200-
metre contour along latitude 1695 inear Port Douglast?

® s the continental shelf wider in the north or in the south?

® Do you think it i easier to take visitors to reefs near the shell edge from
Cairns ar from Ghudstone?




8. Where do the place names come from?

il

i}

[

it

Captain James Coak sailed northwards along the Queensland coastin 1770,
coming aground on i reel near the present position of Cooktuws i What do
you think might be the angin of ecach of the names Cook gave 10 places in
the reef arca? Talk about this with otherss A book on Australian history
might help vou check your answers.

® Whitsunday Passaue

© Magnetic Island

® Endeavour River

® Cape tribulation

On a map of the reef area, find arsland or reef whose name matches each
of the following descriptions

® g colowr

g Lerdd T ing ronide

o long neched hieed

aeacciest oa ship

Joship e ater o voonean

O long sty o ciagh

sl i

ST BT ITVE S 00 A Lent Creeow

ook at the names given on the 1:2 200000 map for islands and recfs and for

places on the Queensland coastline,

@ Can vou find place names which seen to be of Aboriginagl origing

® Why do vour think <o few names on the map seem 16 be of Aboriginal
arigin?

® You might litke to get o map of anoihes part of Queensfand {e.g,
southwest Queenslandt Is the situation regarding Aboriginal names the
54 as in the rect area? What i~ 0 possible explanation?

Feel Jike naming an isfarid vourset? Took at protures of two difflerent places

on the reet. Think up «ame new names for them. Grve youar reasans,



Your first reef walk 2 hr °

Concepls
Roof {lat
Reef orest
Sediment
Corals
Algac

Skills

Observing

Ulsing all senses

Handling living
things

Attitudes

Appreciation of
natural
environment

Frjoyvment of
outdoor expericnee

Aim

® 1o see the reef tor the tirst time and 1o experience the changes as vou walk
fraom the heach across the reef lat ta the edee of the reef.

® {0 develop skill aed confidence in observing, and handling living things on
the reef.

When

Starbwhen the tede bovcing out, say abaut o heor neone the tine ot prodiciod

lowe Lol Wk an wlon i aross the ey toes, 1o B uter eaee. Conee bk

S quic ke Aeep e nined Sat areel ap oo cather tapidiv onee the tide

SLersdoy ot .

You will need

e uilable e wonking rontveea b peotedc o Tor anikles: clathine s bt
Pt s prclec Lo, sumsercen, sonalasses oned ooy e ror Banddne rees
SIINENIN IS

& [adersater vievers For onamesple: transparent toon stosage costainers,

CERVET ot e Lo voneselS Sy s e ot sk,

Safely and consarvahon

Ga for your first reef-waik in a group . .. Before you qgo. discuss with your leader
dangerous living things of the reef and Hiow to avord probioms with these. Avoid
touching your eyes dunng a roof walk, some manne croatures produce
substances wiieh can irriate the eyes. When walking across the reef-top try to
avoid damage o living coral. Keap 1o sand o rubbie areas as much as you can.
1f you pick up or turn over crganisms or bouigers, replace them in their original
pasttions. Na matenal can be coilected from the reaf-fop unifess vou have a
collectng permit

\(ﬂud.rj dﬂaa!«



What to do

1.
2.

6.

=

10.

Fach person should pick up a handtul of sand from the beach,

Look careiully thrauph the sand and trv o decide what it is made of, Discuss

and share information. Where do vou think afl the “bits” came from? How did

they get here?

wWalk out from the beach aoross the reef tat towards the reet edge where you

should see water breaking and some large coral boulders,

Look for changes a4 vou walk out:

& Notice changes in water depth.

& Notice changes in material vou tread on as vou walk out: is it sandier
close to the island or cfose 1o the reel edge? Walk carefully in the caral
zone to avoud hurting the coral or vourself.

Look for colour variations; listen for sounds.

Pick upr and feel the textures of anmmals such as a sea-cucumber. a blue seq

star, a sea hare.

Stand oill for a few nunutes. then use a coral viewer or face mask to look into

a pool. Is anything mosing about?

Try to distinguish between hard coral, soft coral and algae. Teel cach one with

vour gloved hands,

Can you find four types of corals which look ditferent?

When vou reach the outer edye of the reefl. carefully lift a tew boulders and

observe the variety of lite and colour beneath these drah-looking boulders,

Always return the boulders to their original positions. Organisms on boulders

left upside down will quickhy die,

Look down aver the reef crost at the sea. What do you see? How does it make

you feel? ook back at the cay

Obcerye the tide sitonation, I may he beginning to come in again,

Walk back ro the beach in vour own thne but be aware that the tide may be

coming i

When vou goet hack cither werite down o discuss with vour group:

& our two outstanding impressions fron the reef walk

& whether the reel was oy vou vxpedcted

® wherd the easiest and mostaificult places to walk were

®  vour favourite animl

Yo ruipht like to tape-record soar discission,

ldeas for turther things to do

15 Just before vou feave the island ar the endd ol vour trigy, disc sy agam:
& conn awsstanding impressions of vour et to this reed
® o feclings on the first day
& o teciings and knowiedege nos

Reading

Edrmionds, OO 1978 Denvercos oo drimads of the findo-Pacitie region, Newport:

Wodnel Publications,



ay s

Snorkelling over the edge 2 hr ¢

Concepls
(N l'fJ:.';l"
Ut

Skills

Snorke /e
ITTRINIRS
Snerascs cloarion

Aftitudes
ooperatio:
Anprecalion ar

matural

Gl o e
sSoltconticdend o
Responsilailing
RIS A H AR

Aim
& To become more confident in using snorkelling equipment
¢ Togamn confidence in snorkelling over the reel edge.

You will need

Face mask, snorkel, sandshoes, gloves
Fins

Wetsutt toptionali

Safety boat, maotor

Safety line (20 float rope)

Vinegar and Stingose in bout

To be done during g low-tide period,

Before this activity, revise vour snarkoling skills in the lagoon on the reef-top

close to the beach. Show vour buddy that vou can fin correctly. keeping vour

hands at your sides, clear your mask and duck dive.

The next stage is to snorkel over the edgo of the coral crest in an organised

group.

Safety Precautions

+ Stay with your buddy in a group.

+ Do not go snorkeliing in strong currents.

<« An adult observer must remain on the reaf crest

- Sandshoes and first aid equipmeni can be stored in a smail boat, plastic tidy
bins or buckets can be tied to dead coral on the crest,

«  less-contident swimmers shouid snorkel in reef crest poois.

« A safety boat with driver and obsorver should anchor about 10 metres off
the reef crest. One or twa floar ropes shouid be run out from the baat.

What to do
T Walk across the reef-top to the reef edge with the rest of yvour party. Put on
snorkelling gear and caretully enter the water outside the reef crest, Take care
not to get cut by corals, Avoid hreaking corals.

[

In groups of cight, snarkel araund the Tlodt ropes — keep with your buddy.
Caln contidence with your gear and try diving to see the reef below. Be
careful of dangerous animals vou have learned about. Swim and snorkel
up-current.

3. After 10 to 15 minutes, check vour buddy out in the following skills:

{ab duck-diving (bend at the waist, leys straight, legs raised 1o thrust you
below the surface)

{h) effective rqualising

{ch effective underwater swimrming, tegs only providing propulsion

(d} eficctive snorkel-clearing upon surfacing.

Reading
Moftatt, R.D.1988. Snorkefling. Ashmore: Wetpaper Publications.
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‘ 4. Your first cay walk Yo hr + .

Concepls/topics Alm
Arca ® To develop shills and confidence in knowing your way around the cay
Perimaerer ® To become aware of some features of the cay environment.
Vegetation
Direction You will need
Distribution ® Hat, sunsoreen
Windward @ Suitable footwear and clathing for walking on the beach
Leeward ® Camera [optional]
. . . . - £ N 1
skills . E;rm( LJ[LIHS 1_uplmnd.l} )
. rrengie - ce enet et ]t
Observing . .Odg_,lmtl( (_()!Ti[f)dhh {f()p“;)'n]d } Ny . !
. . W ' CEN Y S
Using cquipment utline map of reef and island {optional;
Attitudes What to do
L.onhdgnge 1. Walk around the edge of the cay, noting the time you leave and return.
Appreciation 2. As vou walk around the cay, think about the following questions and make
of natural A S ' ar : b dues o e
. observatians.
environment . . . .
. {al Where are the directions north, south, east and west?
Enjoyment of e _ o ; ; . ey : ;
outdoos ib) How far out is the edee of the reet from here? [Look for waves breaking.) .
¢} How far up the beach do vou think the water comes at high tide? Can yoILi

experiences . e
see tide Hnes?

{d] Where did the sand an this beach come from?

(el s there any rock on the beach? Where?

ifi Where is the wind coming from? Can vou notice different wind effects on
different sides of the land?

gy Which s the leeward and which is the windward side of the tsland?

iht What kinds of living or dead animals or plants can you spot on the beach
s you o dlong?

i Does vegetation on the windward side of the island seem different from
that on the leeward side? How?

1 How many different kinds of birds can you see? What are they doing?

(k) What signs are there on the cay oF human activities, past or present?

i Can you see any tracks leading into the cay from the beach?

3. When vou get back, have a grosp discinsion about what you've seen.

a1 Dedide which looked like interesting spots to go back to next time.

ib] Ona picce of paper on the wall at base camp, start a list of birds which
your group has seen. Don't worry about names, brief descriptions will do!
You could add to the fist throughout the trip,

o) Decide: Is the cay as vau expected?

ldeas for further things to do
4. lake photographs of the main plants you see along the edge of the cay.

5. Make some sketches or pantings of heach views.
6. lake a wet of photographs on "Beachrombing”.
7

Make up a summary in pictorial or table form comparing your impressions of
four different vides of the cay. .

CONSERVATION NOTES
*  Becareful not to disturb birds white walking on a cay.



’
(‘ 5. Introductory nocturnal studies

1hr+ d

Concepts/Topics
Socturnedl

b ions
Changee

Aim

® Tofind out what a cay is like at night.

You will need

[Hyvorsity ® Sandshoes
. ® Torch
Skilis ® iland lens (optional}

Observing
Recording

Do this actvity after vou have walked around the cay in daylight,

CQuestioning WARMNING
-+ Onmany islands. the Queensiand Department of Geographic information
Attitudes has left star pegs. These are small, often inconspicuous, sharp pieces of
seli-reliance metal which stick out of the sand and can severely damage your feet.
Curiosity Wear shoes.
Appreciation of ©Insummer turtles come up onto the beach to lay eggs. Dor't shine your
need tor sarety torches into their eyes as they will return fo the sea and may not lay for
Interestin natural another year — consult information on turtle watching.
CIVIrONmMents
What to do
. 1. Walk around the cayv at ahout 7. 30 pm. noting crabs, turtles, mutton-birds,
stingrays, sharks, spiders, fuminous life, shelis.

2. Wity the appropriate scason, get up early, about 5.004.m., and find a murton-
bird runway. Observe the mutton-bird take -off patterns.

3. Depending on what you see, try to answer some of these questions:

(a] Ghost crabs, Where are they going? What are they doing? What is their
reaction to light? How do they hehave when frightened? Are there
different populations from one side of the siand to the other? What was
the higgest one vou saw ?

{b1 Fish. Can you spot amy small sharks or fish in the shallows? What do they
appear to be doing? Do they seem to be affected by vour toreh light?

(1 Spiders. Spider spotting can be fun! Do their eyes glow? Are the eyes
ditterent colours? Can you identify species by eve-glow colour? How
many different species can you speot?

tddi Luminous life. Look back at vour footprints in the sand. Can vou see
slowing dots i the sand? Can vou still see them when vau shine the torch
on them? Pick them up, observe with a hand lens. Whe can find the
largest and the brightest? Put them on your tace, hands, arms. Make
vourselt a glowing skefeton. How long does each animal glow? Do
different arcas have greater abundance jwet sand, dry sand, north, south,
€45t OF west aspect}?

{el Molluscs. i ok on the beach rack. Can vou find any giant chitons? How
many? What are they doing? Who can tind the largest one? What other
molluses are active at night?

if} Reptiles and mammals. Can vou tind any Land reptiles or mammals?

igi Turtles. f you are visiting in the laying season, how many turtles were
seen during your walk round the island? What species? Did there seem to
be ditferent numbers at different places on the island? Can you track a

. turtled Can you tefl the differenc e between tracks of animals heading far
the land or the wea?

{h1 Mutton-birds. How do they arrive back to the isand? Are they affected by
obstadles. or by light? How do they land? What sacial interactions occur
among the birds on the sland? How do they take off in the morning?
How many take off at once? Is there any leadership in the take off
seuenoe!



- @
‘ 6. Sensations
Cancepts Aim
Sensations ® Touse all vour senses in experiencing the reef.
Perceptions

Individual
differences

Skills
Collecting data

Attitudes
Appreciation
of environmental
qualities

You will need
® Writing materials

What to do
1. Atfour different places, sitin silence for 10 minutes by yourself, out of sight
and sound of others,

2. Lse all your five senses 1o gain an impression of your surroundings:

®  cight
® touch
® smcell
® sound
®  tasle.

3. Wiite down key words about your feelings about the surroundings, e g. hot,
smelly, noisy,

4. Return to base and compare your findings with others,
Which sense dominated?

Wi

Ideas for further things to do
6. Go for a blindfold watk.
7. Carry out some of the arts and crafts activities such as “Art and the reef” {no.
1191 and “Art and photography™ ino. 122),
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Night skies Y2 hr + .

Concepts
Direction
Constellations
Planet
Star
Phases of

the moon
Neaps tide
Spring lide

Skills
Observing

Communicating

Mapping
Identifying
Lsing compass

Attitudes
Curiosity
Awareness and
appreciation
of natural
€1 \.-'il'fJI"]!T'E(_‘.I'ﬂ

Aim

® Toidentity some plancts ind «onstellatians and become aware of the
significance of constellations for navigation,

® 1o obwerve the moon and hecome aware of the relationship between moon
phases and tides.

You will need
& A<t chart for the manth ithese are printed i the “Aastralian™ on the first
woekend of the month; also availablie trom newsagents)

® Binoculars [optionali
® lelescope foptional;
® Pocket toreh
® ANagnetic compass
® Tide table
What to do
Moonwatch
1. Using infermation from the aewspaner or colendar, ey to find out what time
the moan is due o e on thic day 1 the moaon is predicted o rise after dark,
keen a wateh out for it rising ahove the horizon. Use vour compass 1o find out
the direction inwhich it sises, Inwhat direction does it move across the sky?
Keep a note ot vour observations and iy to inake o diagram to illustrate them
Ltteer,
2. What shape is the visible part of the moon? Make o rough sketeh, s uss with

your tedches: Tnowhal phase tothe moon fulb moon, balf moon, or 2 iYou
condd repeat this on the fast night of vour tip and make a comparison),

30 AHerwards. look at tde charts ror this arca. How are tides related 1o moon
piases?

Star and planet watch

4 ldentify the Milhe Wav, Disenss wath vour teacher and others: What is this
fedtiire s Howw do vou accomms for the wayv it looks? Why is it significant to us?

5.0 Stady the star chart and identdy five constellations, g Orian's Belt,

o Diseuss differences between a starand a planet. Doeaa planet differ in
Appedrdnce teons g stay?

Loses the star chartto dennte planets visible this month,

G Warch the <ky carefuily tor shout 1 misuates {or satellites, space debris or
IRNER NS TN

ML e s e O v ncsnlere il ety e poslies el Hhe
stz in e
' R I TR N G R R E S TR .':!'!gl o, nles e e vy toost e
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How clear is the water? Y4 hr each reading

Concepts

Light absorption
Photic zone
Turbidity

Skills

Observing
Measuring
Recording

Attitudes

interest in
methods of
sCience

Willingness to
work with
precision

Atm
® To maasure the clanty of water using a Secohi dise,

You will need
® A boat ar rubber float

® A cord marked at quarter-metre intervals iperhaps with coloured tiest wound

on to a creel
® A meire or half-metre ruie or plastic measuring tape

® A Secchi dise {a white plastic id of an ice-cream container or a white metal disc

of 30 cm diameter)
® Lead sinkers or belt weights attached to the bottom of the Secchi dise
& Linderwater camera (optional]
® Scuba gear (optional)

piaces and al different times can be compared. Water clarity or
transparancy s affected by suspended material such as plarkton or

turbidity.

A Secchi disc 1s used to measure the clarity of water. Clarity at different

sediment. Cloudiness of water caused by suspended material is known as

— — kno

e — —= 2S5 enimeetres

conid

RN LY RIS

Fig. 8.7 A home-miande Seccfin dia

lee-credm contaner lid



How to use the Secchi disc

Two people are needed. One person unreels the cord. The other person lowers the
disc into the water counting the metre marks at the waterline as the disc goes down.
The first reading taken is the depth at which the Secchi disc first disappears from
sight. The disc is now [owered another metre then ratsed slowly. The second reading
is the depth at which it becomes visible again, The two readings are averaged and
the average is recorded as the Secchi dise depth.

In carrying out the procedures from a small boat, itis important to keep the boat
stable. If possible. take readings on the shady side of the boat; glare on the top of
the water would atfect vour readings.

What to do
1. Before vou go out to a reef, take some readings with a Secchi disc near the
mainland. You could make some readings in a bay near your home by
lowering the dise from a bridge or whari. Better still, try out the Secchi disc in
the port from which you are travelling out to the reef. Also, you might be able
to take some readings offshore, on the way out to the reef,
2. Atthe reef vou dre visiting, paddle or motor out past the reef crest in a beat.
Take a Secchi dise reading at one or more points. Moes the disc disappear?
If the dise does not disappear, this means the water is very clear. Simply
record the maximum depth at which yvou can see the disc,
3. Try to repeat the readings at the same spots at different tide conditions,
especially at low tide,
4. Compare the readings you have taken:
tay How does the clarity of reef waters compare with the clarity of inshore
waters?
ibl Does the clarity of water just off the reef seem to differ at low tide and
high tide?
(v} What are some possible explanations for the differences you observe?

The photic zone in the sea s the surface zone in which enough fight can
penetrate to allow photosynthess to occur. It can be considered as the
Zzone below which no hght, except about 1 per cent, is able to penetrate.
The bottom of the photic zone 1n any place 1s about 2.5 times the depth of
a Secch dise reading (Pipkin el al 1877,

3. Why is water dlarity an important factor affecting the distribution of life in the
sedd Consider particularly corals and algae.

ldeas for further things to do
b. Ifitis a safe seuba-diving darea and you have competent scuba divers in vour
proup with an anderwater cameia, ask them to dive down to the Secchi depth
and take g colour photo. Take one near the surface and, it possible, one
below the Secchi devel tor comparison. When developed, compare and
discuss resubts,

.1

Lising reports from others or your own observations, find out about the
distribution of life Torms at some of the spots where you took Secchi readings.
8. Through reading and discusston, make a list of factors which affect water
turbidity.

Reference
Pipkin, BW ., Gorsline, D5, Casey, R.E., and Hammond, 1Y E 1977 Laboratory
exerciyes s oceanograpfty. San Francisco: W.H. Freeman.




Reef waters - temperature 2hr+ .

Concepts
leneperalure
Ahiofic tactors
Variation

Skills
Seasurisn
Recording
Flvnothesisirme
Clucstioning

Attitudes
[tiferesl i
aaturd
Crs ToeTcn|
Fevrsisleni ¢
[teresi
mict ] or
Sefendite

frvestisation

Aim

& To measure temperature in rect waters at various times and places.

You will need

® Reef-walking gear and boating gear

& Abucket

® A thermaometer (in shield:

® Outline map of the reef and cay

® Chpboard with paper or recording shewt
® Poncil

What to do

1. 11 Seledt a number of sample sites (e, pool in beach rock, meat, reef fat,
Ligzoon, recel sloper and record these on a map of the reef.
(bl Draw upr a data table with cobumns for: site, temperature and time.
{1 At each site at Jow tide record the temperature (°C) of the water with a
thermometer,
idy Tabulate (or graph) these results on the data sheoet,

2 Where possible, repeat vour tests at high trde.

Questions to answer
3o Atiow ndes Are some places warmer than others? Why might this be?

4. Atany particular place, do high-tide vilues for temperature differ from those
at Tow tide If so, why might this be?

5. Athigh tide: Are some places warmer than others? Why might this be?

Ideas for turther things to do
b, By reading, find out how the values vou've tound here for temperature
caompare with those i the open ocean and with other coastal environments,

-]

By reading. ind out something ebout haw temperature is an important factor
i affecting the distnibution of lite in the sed.

Y By reading, find out something abons how temperature affects movement of
wdtee i the Goean,

Reading
Hoples 1201862 The geamorphiology of the Great Barrior Reef. New York:
Jostrin W ites



Concepts
Solution

Cas

Solubility
Oxygen
Respiration
Carhon dioxide
Acichity
Alkalinity

pH

Abiotic factor
Photosynthesis

Skills
Recording
Graphing
Hypothesising
Attitudes
Curiosity
Interest in
natural
environment
Persistence
Interest in
methods of
scientific
investigation

Reef waters - oxygen and pH

Aim

& o measure dissolved oxygen and pH in reef waters at various times and places.

You will need

® Reef-walking gear

#® Boat (optional] or snarkelling gear

® Buckets

& Toest kit or an environmental probe instrument {or dissolved oxygen and pH
{e.g. by Hach — test kits by Hach are avatlable from Selby-Anax suppliers in
mdjor Australian cities)

Map of cay and reef

Clipboard with paper or recording sheet

Pencil

— ® 9@

ir1 the sea. animals and plants and many bacteria need oxygen for
respiration, fust as living things on fand do. Because there is a large
percentage of oxygen in the air. lor land-dwellers there is usually no
probfem in getting encugh oxygen. However, walter will hold only a limited
amount of dissolved oxygen. Normally there are about Bp.p.m. (parts per
million) of oxygen in sea water but the amount can vary widely.

pH is a measure of how acidic or atkaline a solution is. The pH scale runs
from 7 to 14: pH 7 is neutral, a solution with pH below 7 is acidic; one with
pH above 7 is atkahine. The pH of ocean water is slightly alkaline, usually
between 8.0 and 8.4 at the surface. However, the values vary in different
enviranments and at different times. Marine life cannot survive if pH is too
far from the range 7.0 o 8 5.




What to do
1. Select a number of sample sites {lagoon, moat, reef pool, reef crest. reef
slope) and record these on g map of the rectf
2. Draw up a data table tor site, oxveen {(p.p.ama) and phl
Collect samples of surface water at these sites at low tide, measuring pH and
oxygen,
4. Tabulate or graph these results and answer the following questions:
{4} Are there any differences in oxygen and pH values hetween the sites
selected?
thy I differences are found, suggest possible reasons for these variations,
Fill two buckets with water. Leave one in the sun and the other in the shade
and carry aut 1he tests above. Does this help explain differences found?
6. What rale do vou think photasynthesising plants have in affecting the values
measared in this activity?

(933

ldeas for further things to do

7. Test water on the inner reet flat at high tide for oxygen content. Compare
your results with the low-tide results for this location. Suggest possible reasons
for your results,

8. You may be able to arrange to collect water samples at a particular locality at
similar tide conditions both during the day and at night (just before dawn). If
so, test for oxypen and pt, and compare results. Suggest possible reasons for
vour resudts.

9. Gt two beakers of water = either sea water or fresh, Test the water in one
beaker for ph. Now blow into the water in the other beaker for about a
minute, ustng o drinking strawe, Test this water for pH What do vou notice?
ares this help explam the results ot any tests vou have cartied out in the field?

Some factors winch affect oxygen conlent

o Raming temporature or salinity lowers oxygen solubility.

o Pholosynthess adds oxygen o water

s Turbolence dt top of water allows axygen te enter watar,

Some factors which affect plf

o Hospration and decomposition make water mare acidic by adding
carbxon dioxide,

s Photosynthinss makes water more alkaline by removing carbon
it i,




.

Concepls
Neap and spring
tiddes
Diurnal.
semidivrnal
and mixed tides
Phases of the moon
Tide levels

Skills
Plotting data
on graphs
Interpreting graphs
and maps

Attitudes
Interest in
naturali
envIronments
Interest in
interrelations
of people and
their onvironment

11.

Tidal changes

Aim

1% hr

To explore for the foliowing questians:

You will need

o Millimetre graph paper

e Ruler, pencil

o A setof tide tat

Sles for the Queensland coast

How often do high and low tides occur at any particular place on the coast?
How do the heights of tides change over a month?

How are tides related 1o the phases of the moon?

What effects do tides have on the marine life of reefs?

How are people's activities influenced by tides?

How do tides vary in different parts of the Great Barrier Reef area?

Most people know about tides. These regular rises and falls in sea-level
are extremely important to anyone who is spending time 00 a beach,
rocky shore or reef. or who is using the sea for boating or swimming. The
edge of the sea changes its position throughout each day because of
tides. in channels, tides after the depth of water and change the speed and
direction of currents.

Fig. 111, The cifect on tides of the pravitational poll of the toll moon.

waler surface

T MiGon



clock notation;,

Figure 7120 Tide tuble {for Bu

rdaberg tor three day

DAY T ! DAY 2 | DAY 3
PR -l PR P S - - e e ]
Time: Metres l Mine Netres Time Nelres
0019 212 [ 016 2.08 0223 1 o0
0618 }.54 13 179 B3 (1.96
1244 257 1336 234 1415 21
14942 {).54 2047 I .67 2131 (.61

s itime given in the 24-hour

DAY [IAY 2 1DAY 3
Tirme Metros Firme Mooy Time ] Metres
0050 .29 0136 22 02241 0.24
1614 336 1707 ERIR] 1754 294

Figure 17.3: Tide teble for Wetpa far three davs {time given in the 24-hour clock
notaticn).

Far many marine plants and animals which Uve on reef tops and along the
shorefinge, tins moean bemg alfernatoly submerged i water and exposed
to the driving effects of the atmasphare,

Tides vary from place to place and from bime (o Hme. At any parlicular

the aifferonee w height between a high tide
and the noxr fow tide ) graduaily changes from one day (o the next. The
gravitatonal puii of the mcan and sun on the eartii’s oceans dare a mafor
cause of bdes fhgure 11 E Changes in tde heaghts throughout gach
month, and theoughout the vear are hinked (o changes in position of earth,
sun and moon.

The Groat Barrer Reof is an area of the earth where hdal ranges are big
and the mfiuence of hides is yreal Poople who visit the reef need (o be
aware of ticdal activity,

Tides can be predics
hreights and Lmos for mast mun
through aarhoir authoritios. |
wsually have tide tahlos

gy advancs by exparts. Tables of predicted tide
oeadasial pocts can be obtawned easily
1 hoat shods and hishing gear shaps

What to do

Tide patterns

Figures 1120 and 113 are tide tables tor inree days ot two different places in
Queensland: Bundaberg and Weipd ton the Gull of Carpentarial.

1. Laing the infarmation i these tibles, plot nde curves for cach place on graph
paper. For convenienoe, vou can use straight dines to join points on the graph,
iPlot day- an the horizontal asis and tide hedght on the vertical

2. Read the information below and then label cach tide curve you have drawn
according to whether it shows a diurnal or semidiurnal pattern.

There are three major kinds of tide patteras:

& Semidiurnal thde pattern
This is & “tweice-tlaily " pattern. There are twao Righ and two low tides
cach ime the moon qgoes arcund the parth fre. each 24 Ar 50 min.
The two high tides are simiiar or fairly sumilar to each otherin height,
and so are the low hdes.

o Dusrnal tide pattern
This is & "once-dady’ tide pattern. Thore s one high and one low tide
approximeately each 24 hours,

*  Mixed lide patiern
Mixed tide patterns are complex. There aro fusually ) two highs and
two lows each day, but they dre very dissimudar in heght.




Sun

N

N

v

ew MI

Solar tide

Fig. 11.4. Pasitions of the Sun, Moon and Earth at {a) spring and (b) ne

Tidal range

The ditference in height between one high tide and the next low tide is known as

the tidal range.
3 {a] What is the greatest tidal range on the tide curve you have just drawn for
Bundaberg?
bl On what day does it occur?
icy Are tidal ranges shown on those curves greater at Bundaberg or Weipa?

Monthiy changes in tides
In the tide tables find the tides for twenty-cight days at Gladstone in the Great

Barrier Reef area.

4. Notice how the tidal range changes throughout the month.

The tidal range af any place changes throughout each lunar month (29.5
days). Tides with greatest hdal range come twice each month at times of
new moon and full moon. These are calfed spring tides. Tides with the
smallest tidal range also come twice each month, at times of half moon.
These are called neap tides.

Changes in tide height throughout a month are caused by regular changes
in the refative positions of the sun, moon and earth. At each full moon and
new, the moon. earth and sun are aligned and the force of the sun is added
to that of the maon in producing tides. At times of half moon, the sun and
moon act at right angies to each other and the tidal effect of the sun tends
to counteract that of the moon (see figure 11.4),

Sun

N N

Lunar tide Lunar tide

J

Sun

Solar tide ——y
Night /

Lunartide o

Night

Solar tide

Full Moon First- or third-quarter moon

ap tides (after Pipkin et al., 1977).

-



5 Lse the tide curve given for Gladstane and the informatton provided above to
fill in tabie 1771 about tides o diferent davs of the month,

Table 17.7; Tides at Gladstone

[ Fo

Ficdal range FPhave of moon Type of ude
It metres (riesae, full {xpriog o
fappros.) o halfj neag;

Tide tevels

Mean tide levels of various kinds are caleuliated by tide experts who average tide
occurences over o long period. Descriptions of some mean fide levels are given in
table 71.2.

Tahle 7727 Sean tide Tevels and their detinisions

Lf'a'()'f_’ feve! Abbroviation  Smple definition

Pean high water spring MEIWS Lone-tenm average of high tides which
ovcir at full moon or new moaon,

Mean Righ water neap AMHWN Lexng termmaverage of high tides which
ocour ot half maon

Pean high water MHW Fosg-term average high-tide level.
iThisis used tor land survey purposes.)

Mear sed-level AL The average tevel of the sea over g
oy period. This is an average level
which would exist if there wore no

fHedes,
fAcan low water MW Long-term average of low-tide level.
Plean low warer neap MIWN Long-term average of low tides which

aceur at balt moon.

Pean low water spring MLWS Long-term avetage of low tides which
ooeur al tull moon or new moon.




Shoreline exposure at low tide
Answer the toliowing questions,

{5 Suppose you are helpping o orpanise a Chss oncursion to stun anadne plants
anal animels v hich five in the litoral zone e the intertidal sones o
noearkn ishaned, Will it be better to have the escursion in parl of e month
whon there is a sew moon o when there is a halt moons Win?

S Imagine vou are acbarmacle living on lap o1 g coral reel Suppose vou dare el
SMEWS leved, You are brietlv covered with water cach day on doays 20, 21,22
and 235 Arer dev 23, about how many daves will vou be likelv to love towalt
to be covererd againy by high tides

Butwhat iy ou were a sea anemone? Would vou be Tikely to e able to
survive 1 this spot? Why

Tidal currents

A map ol a recd inthe sauthers oot of the Great Barrier Reen i< given in figure
TE.5 Adong the sorthawestern side of this reet, an area s hich s oseellent tor
snioriellise and scuba diving is shown, 1a this area, tidal curreess during an
imcoming tde e Hood tdes move fow ards the south west: those doring an
auteoing tide o ebb tider move towards the north cast. Ther masimum speeed
is cthout 2 ke

B Om the map, araw arrowheads to show the divection of nioveiment of currents

ciaring ebb ana flood tides.

9.1 vour group wanted to snorked atong this area during o fiooa Hide, woula it
bo casior i vou entered the weeter near tie lichthouse and sseant toserds the
Miarker Doy, orvice v ersad

Clran oarwas accidentadh dropped in e seater s noint A during an ebh tide,
whal s the shortest Hme von could espoect it o take to reach poist Be

£
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Differences in tides in the Great Barrier Reef area

Lieker conarac tosistios vany throveahout the Crreas Barrior Reel aren,

Tl Fonne T sbones Tebrars tide curves Tor Carns, Townsalle, NMackay and

Ciladstoros Wiich prace has the greatest ticdal range during this moning

v AV TCE B the simatest hidal ranaes

P2 Digure 1D 7 s 0o map showing lines of equal tidal renge ror the Gireal Borricr
Reor areas bromm this map, what can vou sav ahout tidel ranges af Coeen 1kland
and Fleron Isiande

Most parts of the Great Barrier Reef have semidiurnal tides but successive
figh tides are somewhat different, especially in the north. In winter time.
daytime high tides are not as fugh as night-time high lides. in summer.
davtime high tides are higher than night-time ones.

A mishap!

Cre fine June arterzaon samie people svho bad been out inasmall alaminion:
clicoive o Nortr West Island Reet nished with their gear tor the dag and ook it
ciut ol the seoter The dett it hivd on the beach well above the lovel where high
tiede ok reae hed that attersoan. But nest moning it had washed awas,

[ Whatl dovoa think nnight bave happened?
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12.

Endeavour, reef and tides 34 hr °

Concepts

Diurnal tides

Senudiurnal
tides,

Skills
Comprehension
Analysis

Attitudes

Interest in
natural
environmaents
and historical
eyents

__ N

Aim

® To consider the influence of tides inan event important in Australian history.
You will need

& WV paper ani] pee
& e LG ron pren i caert e

Jamos Cock s stup the Ermidcavour stiuck a coral reef just cast of the
pogition of Coartown al 17 o on 1 June 17700 The event s described
irn the extract Dolow fram Cock s curmal

What to do

Read e extract from the joural and, on separate paper, answer these questions:

far What tide chacues does € ool recond Leres

by How did the tide chanses aeon attemprs to save his ship?

o AW do vour think C ook e oed there to be aChigh rebe atabos THaoms an
1 junee

idy e vou thik ook wou’d Sove anvicipaded sotting Dis <bin nree ot this tide it

|

e et bece able to <ty o Lede curee far e area siecheas Hhe one siven

Bere oy Calns 1o latire 1T 60 vV

Pafract froit b ek s poarod on T Jne 2770 o 12 Jone 150 thalic sections el
abotthe ndal changes

W badd thic aivantase of g tine brecsze, and a cear moenlivhe night, andg in
shanclimg ol feon siv Bl near vine o'dock, we deepened onr water from fourteen
to taonb-one Lathom, butw Bile we were gt suppen it suddenly shoaled, and we
el into baehoe, ten, and et sivorm, within the sprace af 1 tew minutes: |

e ity ordered evorsbode to there station, and all was reads 1o put abont
bl el cast o e lead with deeps water
conet e it o the <hioals which s bad
worrat stn-sel drmt that all davsecr soos nasts before ten, we had twenty and one
and twenty fathom, and before the lead could be cast again, the ship struck, and
remained immoveabfe cscent by hie beorome ol Do s thyt Beat e agains
P trauas of the rek oo aw e b <he

Jrl Conme toran ane o bat iecechnse

dpediz, we concinsted that we Tl s

0 bean mrantenis cuenyhody was vgrsn b decewth canelenances which
safticienth expressed the horcoss of cor sipaition, Woe had stood off the shoee
three Fonrs and g Buleowith o pleasans oreese, anid therelore knew that we could
tret beow ey mear i wee bard oo reason o con lude thatwe were upon
croch cb s oral whi o more taral e e other, because the paints of it are
b e cvery gt of e surhace s ne as to g sy whatever B ralihod
At e e centlost o o this situation alo the sals were
st e tre depth o water

e bea el faneno e ] thie bt

round raesbip e soen decavered et o Tears had st aggraeated o
anisiortone.and thal the vessed B becs iaed cuera ledue of the tock and ey in
dhallow withim e somme places then s om three to oo tathom, and in
athers 2ot so mdny Teel

As oo s e fere brcral s il s SHie e s s ated Loy miasts, dned coarried
resand Bor and cable

ot thee streaam ane b on the starbroand e, vor the coas?
into the bost o noving taben grouad, oo armost orce was applied to rhe
capters, hopnae tat i the aechor did aoroome Liomue, tee shippwouid e gor ot
DU T o s reat ristortane and timi;]]}c;-lnillu'm W o not move e fJI.Jr'm_L’
all this time <he connmued to beat s ear volese e against the rock, so that i
was witis the Lrmost difticuite that we kept opon oo leasand to consplete the
seene of distress, we saw b the dieht ot iboe moon the sheathing boards trom the
bottar of the sesse loating awas el oo Bee aend ot last her talse keel, so that
ey ery anoreh s seakine v Proee torishin which was to swallow s up,




We haed now o chance bat o lieheen hee e wee had fose the apportanite of
ding that o die preatest advantage. for unhappily we went on shore just at high
water, and by this time it had considerably faflen, so that after she shouwld be
fightened so as to draw as much fess water as the water had sunk, we should be
but in the same situation as at first; and the only afleviation of this circumstance
was, that as the tide ebbed the ship settled (o the rocks, and was not hegten
ageirest therm with so much volence.

This hosses e waas not time toomdilee conjectre, ot was any eftort remitted in
dospiv or suvoess: that no tme miger be lost, the water was immediately stauted
in the nold, and pumped aprsic ol any guns, being all we had gpon the deck, our
o and stone Bullesl casks, hoop staves ol s, decaved stores.and many other
things that Loy in theoway of heavier materials, were thrown overboard with the
utmest expedition. overy one eserting himseltwith an alacring almaost approaching
tor checrfulness, with tie least repining or discontent; vet the men were so far
imprest with g sense af their stcation s that ot an oath was heard among them,
the habit of profaneness. besveovern stoongs, b iestantly subducd, by the dread
of incurring gualt when death seemaed 1o be so near

White we wore this emploved das broke apon us, and we saw the land at about
eight leagues distanc e withont any ishind in the intermediate space, upon which,
if the ship should have gone to picces, we mighit have been set ashore by the
boats, and fromvahich they might hae taken sy by different turns to the mam:
the wind however graduaily died swav, and early in the forenoon it was a dead
calme it had Blown hard, the ship must inevitabiv bave been destroved, At
eleven in the forenoon we expected high water, and anchors were got out, and
every thing made ready for another effort to heave her off if she should float, but
to our inexpressible surprize and concern she did not float by a foor and a half,
though we had lightened her near fifty ton, so much did the day-tide fall short of
that in the night.

We now procecded to livhten Boersnillmore, and tiaow overhoard every thing
that it was possible tor us to spare: hitherto she had nat admitted minch water, but
s thes tide el e rushed nso tast that too pumips, incessantly waorked could
stareely heepr her frees At o o'closkoshie fay hieelimg twa arn three streaks to
starboard, and the pinnace, which Ly under her bowes touched the ground: we
Fad s no hope bt troan the tide at midnight .

About five o'clock i the atternnon . we observed the tide bogis 1o rise, bt we
observed at the same fime that the deak had gamed upon us <o considerably, that
s psaained sbeomost o fe the bothons as son as she ceased o bie suppornted
by the rac ks this wos o dreadfol circumstanc e, s that we anticipated the tloating
of the stop nat asan carsest of delivesance bt as an event thal would prohably
precipatate our destudcrion,

Vool kness thet our boads seere ood canable aof coarmving us el cn shore, aned
Pratwhen te areadiah crsis <howdd arece as 0 commuard and suaordination
wertel b atan end. o cortest ron nrelcrens eowoudd probabiv ensae that wonlb
increase the horrors even ol snipserec ks asd lorminate in the destroe tion ol os all
b e ands of cach athor

ey theae onlv v ho hoave woadtond I <te ot soe i suspease. dealin Das ateroas el
in el listemroras and as the dreadnnd meoenee et weas to deleeeae o ee canie
ONL eV O s s ond e sesrse U o e tuned 1 the conntenan o of fis
compuanines: however the canstar aord woidioo e werc manned woi as maeny
Bands s coutd be saed frons the purce, and tae s sloatios bt et
minules atter e ook, the elfors woas mede and sheowes seaved mito deegs

IS IER

Source:
Flogios, Thea SO Y981 Lo~ Cool Svdnes Stocemont Pablicatioes iy, 349-13
dalic s ceeledes]

Reading:
Cooe, Lo Beaglebole (O 1955 Tae fonmes of Captain Lones Caok on fis
vovages o discovery o Camheidae, Cambindge Unbcerai Pross,

-,



13. Monitoring tides 10-15 min. each )

Topics/concepts Aim

Tidal range To consider the following questiong about tide changes on the reef-top during
Diurnal tides your field trip:

Semidiurnal tides ® How far apart, in time, dre Bigh and low tdes experienced on this reef-top?

®  What is the difterence in heivhit between low- and high-tide water levels on
this reet-tap?

8  Does water level on the reef-top change at g constant rate? If not, how does
the rate of change vary?

Skitls
Snorkelling
Gathering data
Graphing data

_ d . e s there a period of “slack” water on this reef-top? If so, how long does it ast?
Interpreting data ) o AR ) ] o
® Are the heights of two successive high tides the same? [optional)
Attitudes ® Arc davtime high tides on two successive days the same hetght?
Interestin e Do dayume high tides ocour at the same time cach day?
natural ®  How does the tide data you've pathered compare with tide time predictions

environment for vour nearest main part?
Interest in

methods of
scientific
enquiry

OFf alf the processes which take place on the fap of the reef. tide changes
are among the most important. The growth and distribution of marine piants
and animals are strongly influenced by tides. Tides affect the movement
and depositing of sediments. For pecple. tides attect boaiing. reef walking
and other activiies,

«  Alhigh tido. water from the open ocean flows across the tap of a reef
bringing a supply of nutrients and dissalved oxygen to reef-top
argamisms. During a falling fide water flows in all directions off the reef
top until ultimately the reef rim. and some other parts of the reef top.
become cxposed (figure 13.21. At low tide. the sea culside the reef may
be at a lowor level than water which is dammed up in poois or a lagoon
on the reef top. During the rising of a tide. water may not flow on to the
fop of a reef until it has risen as lhigh as the reef rim. Then it may flood
across the reef top rather rapidly fligure 13 .35,

Far abaut half the tidal cycle. water in pools or a fagoon on a reef tog
may stay at "slack water” — noithoer rising nor falling — for many hours.
During this time. this water s isolated from the cpen ccean and cannot
exchange materiais with it.

«  Ontop ot any reef, the pattern of water lovel change owing to tides is
fikely to be unique and is uniikely to be the same as the pattern
predicted for nearby mainfana ports on tide tables.

« Offical nde observations are made with automated tide gauges which
ara designed to record fides over long poriods of time. However. useiul
observations of ide changes can be made with sinple equioment.

(Figures after Heatwole.

You will need

® Reef-walking and snorkelling gear

®  Plastic string or tape marked in metres and with a heavy fishing sinker
attached to one end

Pieldsheet and pencil

Tide tables for mainland port near reet

Crraph paper

A waterproof watch

Equipment as listed formeasuring tide height by either of the twe methods
given below,

Equipment for method |

®  Awharf pile, or one or more other vertical structures, fixed in reef-top. These
could be stakes driven into the reet flat and sloping heach If stakes are used.
a hammer 1o drive them in will be needed and a clinometer or level,



®  Measuring scalefs) marked in metres and tenths of metres. A thin strip of
plastic or wood can be used as scale.

®  Plastic tupe to attach measuring scale to vertical support(s)

® fransparent plastic tubefs) about 1.25 coy dimeter (see figure 13.4) (optional)

Equipment for method il

®  Heavy weight - 0 loose boulder or even a lead weight from a weight belt

® A picce of string ubout 3 metres long

®  Asealed empty plastic bottle to act as a float {e.g. 2-litre drink bottle)

This activity calls for hourly measurernent of tide heights during daytime hours of
two successive days, Fach tide measurement may tuke about 10-15 minutes.

What to do

Setting up equipment (field work)

Method 1

if a wharf pile or other fixed vertical structure is available on the reef flat, it should
be used tor this activity, Otherwise, drive one or more stakes firmly into the reef-
top at low tide. The location of one stake should be on the reef flat no more than
30 m front a beach and should be covered by some water at low tide {about 0.5 m
depth isideali. One or more other stakes could be driven into the lower part of
the beach to allow for the full fidal range.

Attach a measuring scale 1o the vertical support(s) so that the lower end of the
scale dips into the water. Attach the transparent plastic tube, if being used, and
drop a coloured plastic bead into the tube so that it floats on the water surface,

Method I
Select a monitoring site about 10-30 m otshore at low tide. Place the loose o
boulder or heavy weight on the reef-top at this point. Attach about 2-3m of string .f

to the weight and tie the floating botde to it as g marker buoy.

Gathering tide data {field work)

Every hour during daytime, record water levels at your monitoring point. Record
data on the fieldsheet. Try to measure between small waves. (The job of collecting
data can be shared out wimang group members, Two peaple will be needed to
take each reading.

Method |

Before starting, find out the distance from the base of the measuring scale on the
stake of pile on the reet flat to the bottom of the water. Record. {If also using a
stake or series of stahes driven into the beach, use a levelling line and clinometer
or spirit level to help find out how high the base of the scale is above the bottom
of the water at the reef flat stakes

bach hour, note water height on the measuring scale.,

Method 1!

Using marked tape orstring and o small wetght to act as a plum-bob, measure
total water depth ar the monitoring site,

Analysing data
Plot your data on graph paper to produce tide curves for this reef-top. Answer the
foflowing:
1. Tide range
{al What was the difference m height between low- and high-water levels on
day 12 on day 2¢
(b1 What was the average difference?
2. Tide times
fay About how many hours apart were the high and low tides you measured .}
an each day?
b Ap;})mxirnamly how many high tides do you think occur each 24-hr period
at this recf?
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3.

Rate of « lange of water legs
ig1 Pook at the tide curves vou have drawn, Are some parts of the curnves
much flatter o steepet than others?
i 1w, use b colnuied pencia tomark n the flartest and steepest parts of
the curves,
v When does water heasht ciange rmost rapicdly on this reef-top?
idd; Why is this impontant to peaple walking on reers?
Fxprosure of the reed
{ai From what vou have seen of this reer ar low tide, what zone of the reet-
top, normally covered at high tidelis uncovered for the longest period of
time during the tidal ovele?
by Constder a clam living on the reet-top about 0.3 m above the lowest tide
level vou have measured. After bemng exposed on a talling tide, about
henv long would it be before this clam was covered again with water on
the rising tided
Comparison with tidal predictions tor mainfand
Look at the tide chart for the mainland port nearest the reef you are visiting.
Note the information siven {for the two days vou've been making observations
at the reed,
fa; Do high tides ot this secf acour ot the same time as high tides at the
nearest mainlard port? I nod, what is the difference in time?
bl How does the tidal range given for the mainiand port compare with the
difterences i tide height vouve measared on the reef top?
et ugpest twa redgsons the values you've recorded might differ from those
noted i the published tide chart,
Compatison with tide levels on roef slope
il Do svou think that herght ditterences between one low tide and the next .\
higgl would b the same on the reet-topr as an the reef slope?
i Whe nihit this beoworthwhile imvestigating?
el Hee could vou go about finding our?

Ideas for further things to do

I

&

9.

Beach-width ¢ langes

B SMake haurly meastirensents of davtime changes in the width of a beach.

the Make g uraph showing how width of the beach changes during one
elavtitne preriond,

il Think ot ey to measure the average angle of slope of the beach art this
PO

sl Explans carefulh fvow beach wope and changing beach width
Aedsueements can bae gsed toocali ulate rises and falls in tide levebs.

Tide clunges in the tee!d siape areyg

far AMake some measurements of changes inowater depth in g particular
locality on the reet slope itar example . this could be done beside a
pusticutar buoy o a particnlar bonunie’, A depth tine or diver's gauge
cound bhe nsed,

ibi ldeaily some of these micaaarements would be made at the same time and
o the some day as the reel (op manitoring, Try 1o obtain some
mesdsarerments when vonarticipate the Hde will be low or near low and
some when vou anticipate the tide wall be high.

i Compare the data with that obrained {or the reef-top. What similarities
dnel differences do vou notice?

Reot top corals

i AL particular fime das close os possible to low tide; on the reef-top,
measiire heighis to which coral coloaies are exposed above water on the _
reci-top. Q

b What is the masinnun heische?

for Does the height vary with tope ot coral e, colony of branching coral vs
culony of smooth corali?

IA group of people conld share e job of measuring a number of different

colonies at the aine tmes



10. Depth profile of reet-top
Have different members of your group spread out at stations along a transect
across the recf-top. Ata particular time, each person should measure the max.
and min. depth of water present within a T-metre-radius area around
him/her. Uise the information to make a depth profile of the reef-top.

13. Monitoring tides

Recorders: Lacality: Date:
Day 1 Date: Day 2 Date:
Reading Reading Total Reading Reading Total
no. Trme on scale* diepth** no. lime on scale* depth**
!
i
.[
i
Note:

* If method i using pole(st and scale is being used, distance between bottom of scale
and reef floor must be recorded:
** If method Il using depth line is being used, then 1otal depth can be read directly.




“ 14. Measuring currents

1% hr o0

Concepts
Current
Direction
Speed
Tide

Skills

Observing

LJsing equipment

Recording and
processing data

Attitudes

Persistence

Willingness to
WOrk in
scientific
manner

Aim

To desvelop o awareness of water current patterns on and around the reet.

You will need

.
.
)
®
)
W
1

Some empty phistic botties with coloured caps, partly filled with sand so that
they float mostly submerged

Aowdtchowith second-hand
A recording sheet

Outline ap of the rect
Magnoetic conpass

50 m tape

hat to do

Rl

[Wa)

6.

Select a number of sites about 5 m offshore from a cay. Mark these on your

map.

Setect the tines of two high tides to record your observations.

Draw up a data 1able tor recording current speed and direction for the sites

you choose.

{a) Working in small groups at cach of the recording sites, estimate current
specd by finding out the time a floating drink bottle takes to travel a set \
dlistance isay 50m). .

thi Observe the approximate direction of movement using a compass.

] Cotlect all bottles used,

2] Compile all data from class mermbers and make two maps showing vour
data tarrows of different sizes for ditferent speeds could be used as
symbol on the map),

{b) s any patiern evident? Were results different on different days? If so, what

is g possible explanation?
Repeat the procedure above, but carry out observations at various spots on
thie recf flat as the tide is falling and when water is shallow enough for wading,
Is 4 pattern evident?

Ideas for turther things to do

7. 13 At low tide, took at broken sticks of dead coral on the reef-top near the

8

[Ere.
{b) Do they appear to be aligned? Using a compass. make measurements of
aignment at a number of places on the reef and plot these on a map.
Is any pattern evident? If so, might it be related 1o currents, do you think?
What other kinds of water movement might be involved?
In a4 boat maored at a spot over the reef slope, perform some simple
current speed and direction measurements during falling and rising tides.
lime the movement of something which floats attached to a line.
What is the maximum speed vou record? Does the current direction on a
nsing tide differ from that during a falling tide?
Do some reading 1o help you find out how currents in the Creat Barrier Reef
are produced and how currents are important 1o people and other living
things in the Great Barrier Reef.

{cl

{a)

{h)

)



It's tropical : ¢

Topics Alm
Clirmate To oxplore the foliowing questions:
Weather ® What iemperature and ruinfal! conditions occur in the reef area?

@ How are Jimates at the reef difterent from those in some other parts of
Australiaf

® How are people and other living things affected by rainfall and air
tempeerature i thie reef area?

Skills

Making graphs
Analysing data
Interpreting graphs

Attitudes You will need
Appreciation of & diliimetre graph poprer

importance of &  Ruler

collecting data e Map of Queensiand coast and Great Barner Reof
Intercst in o Culeulatr joptionald

interrelationship of N
people and their Weather and ciimale are vital to anyone who lives in the Great Barrier Reef W
ernvironment area or who goes there for a holiday. How much rain there is and how hot ,
the weathor is are two factors winch cortainly have a big elfect on our 5
comfort and enjoyment at the raal Tio plants we see growing on reef :
istands cran the nearhy manland are also skongly influenced by rainfall
and temperature and rain affocts marine e by causing freshwater run-off
trom fasid,

Most of the Great Barrier Rood region hes nocth of the Trapic of Capricom
aridd has hot, morst climates. However, beaause the reel js moee than

2000 ke Jong. i spans sevoral climatic zonos. and slimatic conditions vary

conswloratle along ds longih

What to do
A. Rainfall
1, Look at table 157 which <hows raictall o soamie phaces aroumd Adstralia,
db How docs the vearly cverage raimfali of Cairns in narth Queenslard
compare with the raritali of the state capital ity nearest vour home? Can
vor fad o toe yearic average raindall of the place where vou live? How

ddoes this conyguare with Cairns vaintaile

b Kennrali o Cairns s greaten than that i Svednes . Howeve:, ot onby are the
vearly totals rathes citferent but the sdistribution of vamrali over the yedr iy
hinsinnla
Foornn bt these s citios, weonk cui e percentage ol the yearly total
taneall whinc b Geenes ineach month o the vear, Plot vour data on two
Fistogran widpbe Sow arite o feew bnes camparing rainfall distribution in
the raa ol o iYou naeht The v cansider the toflowing: What i the
wettest ot month pernodd peeach cite? Winat percentage ol annual

I AR SRR EE R A I TS TR FTAT

Lot at e wraphe of romiali - tnbasion arsore placesin the reet areg
Pignre Tt AMehe siare socknow where these places are on the map.
Pernoai ady Hlian land i the south compare

oot Cape vark, amd Fow lands, off Port
Brects pratterns least resembiles that of Cairns?

Flons dJoe the raintall
with thet ai Thoracda I8 ane

Dyovitha~? Wb bood these is




Table 157 Mean annual raintall and mean monthly rainfall for same Australian

places.
Sevin bl lata

e Bens Mars Apns Moy June lusy Aup, Sept (ot Noyv. Dec,
Claree A B L RE ] sid 47 20 27 i4 H 37 373
Heisbrare 1.4 1T Tl Tl 1 %] B3 iR) 413 44 114 I8 122
Ry drey 1117 IR 133 T35 124 L 131 TiHl B BY S §1 )
St b b B4 ik N aH aH 49 44 31 59 2%} a4 L)
Addelande 3.5 11 4 it iE] 32 kD 81 g3 66 3t 34 23
Peerth fitf H 12 M a7 123 154 173 147 H NE M 14
[Darwin R R RN A SR [P 14 3 [ 2 13 52 124 242
Alce Srningy Rl H EN 1 14 17 1% i 12 0 22 25 k1]
Canbierrg b5 fall a7 34 44 48 kY RE] 48 52 &4 [ 51

Source: Australian Bureau of Metearology

Tho strong seasonaity of rainfall i northern parts of Queensland is
largely due to tropical cyclonies which are commaor in the area between
December and March The influence of these diminishes to the south.

2. Look at the map of annual rainfali distribution in Queensiand coastal areas
of the reef region (figure 152}
fal What are the lines on the map callea? What do they represent?
fh) Isohyets in the arca between Bundaberg and Cookiown rur roughly
parallel to the coast. Read the values of these isohyets carefully. What
do they suggest ta you about the general direction of origin of moisture
which fails on the mainiand coast?

ic) Highest annual rainfall values of over 4000 mm occur in the Innisfaii
district. Here, high ranges occur close to the coast. What effect do you
think these ranges might have on rainfalt?

3 But do we know how much rain talls over the Great Barrier Recf itself?
Rainfall maps of north Queensland area generally do not shaow isohyets
over the sea. This s because not enough information has been able to be
coliccted in the offshore areas There are, however, recording stations on a
few islands. Data collected at these give us some idea of whether rainfall in
the offshare area is similar to that in the nearby coastat areas. The table
helow compares the rainfall at three islands with that at three nearby
mainiand poimnts Ratios of the rainfalls at three sots of places are grven.

Low IslandssPort Douglas = .02

Green Island Cairns = 109

Heron Istand/Gladstone (198
What is the maximum percentage difference shown here between rainfall of
an island and a mainland poimnt?

0

)



B. Temperature

4. Naorth Quecnsand has o repoitaton tor baving o hot ctimates Jost how hot is

i Whaet temperatie e statisticos dovan i ek we canouse to get a good picture

of temiperature condition there?

Fook ai tabue 152 which shows temperatures gt some places i Australig,

{at Plot the monthly mean memimus and mean masimuom temperatures for
Cairns as tweo curves on e praphs Calcalase the mean temperatires for
cack menth and plon hese as a third curve on the graph. Trom the
monthly temperatures, caleuiate a figure for the mean anndl
fenIpeatre.

(b Repeat the pnocesses above for the state capital city nearest where you
ltvee.

() Ina fow lines, dese ribe the main differences between temperature
conditions in e tao places.

Do temiperatue conchitions clungae Srorm nocth o south along the reef area?

Tos help vors answe this question, look gt the diagram of temperature daty

from Thursday and in the moehand dads Tilian stand in the south ftigure

1531

What do these graphs suggest ahour temperature difterences between north

and south o e reed area?

Arc temperatures on islands of the reet nodiceabl differest fram those of the

mdirtand ¢ Fxamine the graphs of temiperatures at Ladv Lot Bland and

nearhy Gladstone figure 1540 How do the masimum tempenatares of the
twor places ditter? How do the seinmiam temiperatures of the two pidgoes
ditfer?

Atwhich place i the difference between maximuan and minimum monthly

temperaiires Jose
What dervon think miehi be ibe awnin reason tor this?

C. Climate and people

For many ouerseas visttons 16 Australia, iwo niusts are a tip 1o north

Quesnsland 1o see the Creat Barrier Reeb and a vist 1o central Australid 10 see

Avers Rock

far How ditterenn isrie ot annal naintelbin Alice Springs trom that in
Cirese

e What niaiorn contrast i the ~sconers in hese two aceas do vou think might
L reldted o pantall défterence? . .

(i What kinds of terperatire conditons would o person visiting Heron
Intandd and Alice sprmgsin ol need 1o be prepared for?

fal s a pubhcity gimmick traselcompanies have sometimes affered refunds
rotounsts whose holidays are spoiied by raing broms the data given in table
T3 3wt which of the shasd st resors sted s there most chane e of
Baawing o raion iday?

Talde 158 Ramntail data for varions slandds

I’\hnm arual raintallimee | Mean noimber of rain days
Brampton is. 1571 94
Linderrg |s, 1671 T8
Hayimain b 1496 1605
Dunk ts. 1129 147
Coreen s REBE| 109
Heron v 101654 136

(b trom vour ather knowledue of Queenslamd dimate. do vou think your
chance ol having g sy dacat this resort might be higher in January or
Juby! '

People's necds are affected by climate What are some hausehold and

persanal things which people b toanake lite enjovable and comfortabie in a

tropical coastal city it which are not o mmporant ina ool Codstal City? What

are some things more necded ina cool coastal ity than in a tropcal p'|d('(‘?

Make o short list for cach kind of area.




D. Climate and vegetation

10, i the reet area, come islands such a- Dunk leland support lush growth of
tropical rainforest. Tropical rainfos: i abso widespread on the mainland
coast, Some tourist operatons olfer 7 Reef and Rainforest™ travel packages.

Troprcal ramnforest grows only i areas where tofal annual rainfall exceeds
1270 mm.
i On the raintall gy ot nonh-eastern Aastradia ifigure 15.2) mark in those
areas where there is sutticiens rainfall to allow tropical rainforest to grow,
b What other factors doovou irink might Hmit the distribution of tropical
raimtorest at the present inme?

E. Rainfall and the reef
11, Look at the graph in figure: 15.5 whicn shows how salinity varies thraughout
the yvear in surface waters of the reef off Cairns.
(a) Compare this graph with one which shows rainfall throughout the year
in the same area (figure 15 8] What similarity is there in the main trends
shown on the two graphs? What possibie explanation can you offer for
thig?
(b} Salinity measurements across the continental shelf indicate that satinity
charges throughout the year are greatest close to the mamland. Why
might this he?
{c) Lock at a map of the Queensland coast. Why do large freshwater inputs
to reef waters ocour at about latitudes 1475, 20°S and 24° 57 .)
(ad} What factor. apart from direct rainfall and run-off from the mainland. do

you think might affect salinity of surface water in this area”?

ftis thought that many corals have a low tolerance to falls i salinity and
to sitt. This run-off after rain may be anomportant factor affecting coral
distrihotion.

Readings

Flosodh, POV T80 e ianin sy ol shorchine pos Hoe an e anishanited slands of
e Clapricoreio Sectine, Coreat Baroes Reod Wrine Parain Veard AT aned
Sacngen IV edss The Copricornio Section Past preseat aad sistire. Brishane:
Ren, Soc, Cd aned Aast Coral Roet Soc

Hoplew, D3 1982 Fhe geamorphalos af the Coreoat Bareive Roer, Sow York: Johin
Wil

Procheavd C0 L Drongon s R0 N O o Rooserie, Boray T A vevion af the

crapiin o the Clreat Barrior Rect anedvoesiorn ol Sed,

Jrinesic gl oo,
ST e sl of ML e SO e o isanonrapts seriee v 1, 0 anlwerra:
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16.

Concepts
Temperature
Direction
Pressure

Relative humidity
Barometer
Ventinieter
Anemaometer
Windrose

Skills
Ohserving
Measuring
Comparing
Graphing
Lising equipmoent
Attitudes
Persistence
Responsihility
Approeciation
of importance of
gathering data

Weather station

20 min. twice each day

Aim

io use equipment to collect data on weather variations during a visit to a reef
island,

To compare the weather conditions at this island during your visit with
conditions at other places, and at other times, in the reef area.

You will need

® Watch
® Penal
¢ Sheettorecord data
®  Weather instruments:

S1ooventimeter, cup anemometer or other wind gauge

S LOMmass

Cowetaand-dry bulb thermameter or ordinary thermomoter

T simple barometer joptional)

O rain gauge or an ordinary container to catch rain
What to do

1. Decide which of the following weather variables yvou will monitor diring vour
tripy:
® air temperature [only an ordinary dry thermometer needed)
®  humidity {use wet-and-dry bulb thermometer)
® wind speed
® wind direction
® atmospheric pressure
®  rainfall famount can be measured if you have a rain gauge; otherwise, just

record whether rain has failen or not)
& cloud cover percentage.

2. Make o plan to make measurements and record data twice throughout your
trip each day (9a.m.and 3pomsare besti. Members of the group can take
turns doing this. Draw up a table on which to record the data.

Make measurements and record data on graphs.
4. Construct morning and afternoon windroses to show the windspeed and wind
direction data you've gathered {see figure 17.1 in aciivity 17},
(4] Whatis the prevailing wind direction during your field trip?
ih) Are morning and afternoon winds different?
il Compare the windroses you 've drawn up with those given in the
hterature (e.g. Hopley 19827 or Bureau of Meterology records:
® for this or a nearby island at other times of the year.
& for other parts of the Great Barrier Reef at this time of the year.
(d} What might be the significance of those differences for people?

5. O how many days did rain tall during the triip?

6. Were morning and afternoon temperatures ditferent?

7. What was the maximum femperature and the minimum temperature
recorded during your trip?

8. Didf mnorning and afternoon alr pressure readings differ? Did changes in air
pressure seern to be related 1o changes in other weather conditions?

9 Compare the temperature and humidity data you obtain with nearby
mainland data for the same days (it obtainable]. {Try the post office.) What
differences do you note? How might people there have heen feeling?

10. Using literature, compare your temperature data with that obtained in other

parts of the reef at the same month of the year. What difference do you note?
How might people have felt in those places?

0



11, Compare your temperature data with the temperatures which usually occur at
this island or a4 nearby island at other times of the year. How much hotter and
colder does the weather here usually get than it is now? Would that be
comfortablef

{deas tor further things to do
12. The activity "Human Comtort on a Cay” (no. 116} coutd be done with this
activity.

Readings

Bureau of Metearology. 1984, Ohserving the weather. Canberra: AGPS,

Hopley, . 1982, The geamorphology of the Great Barrier Reef. New York: John
Wiley.

Notes

1. Observing the Weather shows the weather recording equipment and outlines
the method tor obtaining weather data used by the Bureau of Meteorology’s
netwark of cooperative weather observers,

2. Contact the Bureau of Meteorology in your nearest capital city regarding its
data. Some reef islands have weather recording stations.

3. Hopley (1982} gives some regional climatic data,

4. Relative humidity is determined using difference between wet and dry bulb
thermometer readings and a relative humidity data table (see Observing the
Weather, p. 30}
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Wind and waves

Concepts
Windrose
Prevailing wind
Swell
Windward
Leeward

Cay

Wave

Skills
Making and
interpreting graphs

Aftitudes

Interest in
interconnections of
abiotic and hiotic
components of
CeOSYETEMS

Aim

To explore the following questions:

How can we use graphs to show the patterns of winds which occur at a
particular place?

What are the predommant winds in the reef area?

How are waves in reef waters related to wind?

How is the structure of a reef related 1o prevailing winds?

How is the distribution of tiving things on a reef related 1o prevailing winds?

You will need

®  Protractor

® Ruler

® A published map of the Great Barrier Reef Region
it is hard tn averexaggerate the importance of wind in the reef area. Winds
hring rain to the reef wind action affects plants on reel stands and wind
blowinig cn the surface of the sea produces waves For people asing boats.
winds are extromaly important; they nave a major etfect on comfort and
safety at sea
Waves caused by wind are a major factor infivericing the way manine
plants and armais are distributed on a reef. They glay 4 big part in the
breaking-up of corals and other hard skoletons. They carry fragments of
pulverised material across the top of a reef. The structure of a reed. and the
way it develops, are thought to be greatiy influenced by the action of
WHVES.

What to do

Wind patterns

Feel the wind! Where is ot commng from? How fast s 02 How long will it
hfow for? A windrose is g graph winch summarnises wind infarmation
coflocted at a particular weathor recordinng station. On the simple windrose
shown in figure 177, the main winds abserved at & station are shown as
spake-hke fines. Wind directions are indicated by the directions of these
Lines fwind blows towards the dot). The length of a line indicates how
frequantly wind blows mr that direction The number beside the line
indhcates mean wind speed ckm firl

Fig. 171, 4 wind rone,

1% hr o0

0



1. Figure 17.2 <hows o winarose for September winds at Heron Island (3po
readingst.
fa) Whut are the two main directions lrom which wind blows here?

b What is the frequency e, 7 occurence] of September winds from cach

of these directions?

2. Onthe map in figure 17.3, winter windroses are given for a number of places
in the ree! ared, From the windroses and the published map, find out which
are the two directions from which the winter winds most trequently blow at
each place,

Thursday tsland

Holmes Reet

Willis Island

Lihou Reef

Cato Island

3. Figure 17.4 (ab, {bi and o1 are proportional graphs which iflustrate another way
of showing the wind direction patternss throughout the year. From the graph,
draw July windroses for each of these thiee places. Show only the two
dominant wind directions on each windrose.

The regional wind patiern in the Great Barrier Reef area (s for winds from
the south-east or east to dorinate throtghout the year. [ These south-east
winds are sometimes called Trade Winds. ) In the north of tho area, north-
west winds (sometimes called North-west Monsoons) are alsoaimportant in
summer.

Wind speeds in the reef area are gonerally tess than 20k hr. In summer
time, occasional tropical cyclones may pass through the area. Very high
wind speods may occur in these cyelones — as high as 150 kmihr or even
more  and cften great destruction s caused.
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Wind and waves
4. Geta dish ot water and blow gently across the fop of the water. What do yvou
notice?

Wind hiowing on the sea produces waves. The waves produced in a storm
arc snoct and choppy. The maxamam height they can reach depends on
wind speed. the length of me the wind keeps Blowing and the distance
wirnnd hlows across opan water, Waves produced in a storm become
fransformed cutside the storm area o long waves called swelf which can

travel fong distances

5. Considermg the prevatling wind direction in the area off the Queensiand
coast, what sides of & reef are most Likely 1o be affected by the action of swell?

wWind, waves, reefs
Figure 17.5 shows maps of a numiber of different reefs in the Great Barrier Reef
Marine Park, Cays are islands burlt up from sand or shingle jgravel) which is
moved abour on the reef top by waves, Prevailing winds are from the south-east.
6. On the maps, mark with areows the prevailing wind directions and label the
windward and leeward sides of each reef,
Are sand cays located closer to the windward or leeward sides of the reef-top?
Are gravel cays located close 1o the windward or leeward sides?
Ol Towy dithe cecscanl oned s v ard sides of aoreel dlise:? 0
Ui b D sierie s e coed slopue tecper?
O hoch side e rnnac e o bomimies developed

Copmati odoralure aned acapes Lo el aeswer this guestion,
Pobor visitors o reel srarkel o or s cha diving along tee oot ront s g
oy ourite way to e undenaater seenen Cinowhich side on o reet do vo
thik Bris s saler the s i g ar coew ard sice?
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Reef, cay, island structures
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18. Air photo interpretation

Concepts

Aerial photograph
Scale

[irection
Reef-top

Zone

Cround truth
Satellite imagery

Skills
Interpreting
air photo
Using sterco
viewer
Hypothesising

Attitudes

Willingness to work
with new
technology

Atm
&  Touse an air photo 1o make a preliminary map of reef-top features. Then to
check out the truth of the mep by looking at the reef itself,

You wiil need

® Al photord of the reef or islind vou are visiting ivertical photos, taken from
directly atiove, are necded:

® Pocket stereoviewer (aptional

¢ Clipboard

¢ Picce of plastic tracing film or good-quality tracing paper

®  Compass and tape for field wark foptional)

&  Sharp pencil, rubiber

¢ Reef-walking gear

This activity can be done in conjurction with other reef-walking activities.

To undurstand the Great Barrinr Reef, we need to fook at it in many
different ways. Some of its features can be seen only at close range. But.
for other features. a "bird's-eve viow may bo hetfer,

Photographs taken from planes o satelhtes are now used extensively (o
provide information about natural featuses of the Great Barrier Reef and
about human activities in the reef arca. As i maintand areas, air photos
are used in the making of maps of the Great Barrer Reef.

Arvair photao (s an mmportant tool in any Leld study of an individual reef or
wsland. Aidr photographs of most reefs and istands i the Great Barrier Reef
area can be obtaned from government authonties.




What to do
A. Beginning to explore the air phoio (] wsmﬁm}
T Try 1o find ot the rallowirg ndore ~ihout any air photo you are using,

Muake a recnid of it The marain of r.h(' photo ray help)
fab When was the ;Jlmm faker:?

i What is the dirccton of nies ot north on the photo?

i From how high Ji)()\f’ s develwas the photo taken?

il What is the seale of the obessd Thicvan be warked out as follows:
el I.Ia‘w.ht .1EJr.‘.-\.-'(._a‘s:‘L?1.!_i_|a__.- i

Fooa: lenuth of woris e o

iFoal length is given an dhe margns of the photol)

e What is the reference numier o the photograph? The run number and
ithe number of the individual photo shoald be noted.

2 i you, or other membiers of your group. are using several adjacent or
overlapping photos of the seet-top. ity a good idea to spend a few minutes
arranging all the photos on g table 1o cot a composite picture of the reef’s top.

3.1 you have two overlapping phaotos of g particular area of the reef top, you
can use 1 nochet stereoviewer o give vou a three-dimensional (stereo) image
of the ares, Trvit out!

B. Making a preliminary map {classroom)
4. {ab Look at one it photo 1t should show part of the reef-top extending from
beach to the seanard edie of the reef.
® Pick our the beach and the seaward edge of the reef,
®  Are thesre any areas al apparent deep water, such as pools or a lagoon,
on the reet-top?
® Do there seem o he any distinct zones on the other parts of the reef-
rop? What do vou think these zones might be? [Discuss with others))
ibt Make a tracing of the air photo showing the heach and reef edge.
&  Draw intne boundaries of any zones vou can seec on the reef-top.
&  Dotinthe positior of any apparent deep-water areas.

When fraciog Do i pholo, 1se tracing paper Lig enough to cover the
P placo veath sticky tape. Trim n‘ ta fit. Draw the
oo o traciag, Show aorth,

whoia phalo f .r'

srargins of tho bt

o

C. Ground-truthing (field work}
Yoo Walk ot across the seer-top trone the beach to the reef edge in the area

Covered by voun mp I possibie, tike the air photo with vou — but it should
b sealed in piastio 1 Ir to check out what the apparent zones you have seen
i the air photo resliy ares How ua they dilfer from one anather? [Are they,
tor esasiple, bigh dreass low arcas s areas covered with coral growth: bare
areas: sy dreas, e el barks: houlder hanks: dlyae growths ar . what?)
Yo mn Dke 1o e a conepass aned o tape measure 1o find out exactly the
ditection vou e waikms trons e beach - = aned the distance.

b Chech out dpparen Secpsater aegs arvour s What are they?

D. Finalising the map (¢ L:ssmnm}

SO vour tracing paper abel the sones and other t features you ve observed in

the el Weite s cotes on e Teatires which make cach rone distinctive.
8. Honw div vour preieieany ideds ebont thicese zones compare with the “ground
trotiy ¢
G hat e ot thik ane e advanstiees of using an aie photo t helpin the

ko ol g N L PRSP with othieas

Ideas for further things to do
SNow your grongs could sy activity na, 73 Reet-top Transect”

Reading

Groeen, Cooand Milne, 11975 Fhe stereo atias of Aastralia - aerial photographs
andd mapinterpretation. Adelaide: Rigby, iThe introductory section of this
book provides useful infornation on nsing dir photos.
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Reef and island cross-sections 1-1% hr

Concepts
Scale
Distance
Topography
Hathymetry
Contour line
Profile
Vertical
cxaggeration
Shelf reef
Cay
Continental

Skills

Map reading
Measuring
Calculating
Drawing

Attitudes
willingness
toy work with
precision

Aim

To draw, and compare, topographic profiles of:
® i chelf reei and cay

® . continental island.

You will need

e Topoyraphic maps showing a reef with cay and a continental island {e.g.
Heron Island and Lizard Islanc?

® Ruler, pencil

® Graph paper

What to do
1. Look at each map and decide where vou will draw your cross-section. A line
A-B drawn across the map is used to indicate the position of the cross-section.

2

On graph paper draw horizontal and vertical axes for your profile, making
allowance for the maximun height and greastest depths which occur. The
horizontal axis represents distance A-B on the map. The vertical axis
represents the beight above and below sea-level in metres. (You will need to
decide whether 1o use the same scale for both vertical and horizontal axes, It
will probably be bestif atfirst you draw the cross-section with a large vertical
exaggeration - see information at the end ot the activity, Later, for
comparison, vau could repeat the Cross=section using the same scale for both
axes so that there s no vertical exaggeration. ifigure 1907

3. Lay the edge of a picce of loose paper along the section line A-B on your
map. With a pencil, mark off each point where the paper crosses a contour
line. Label cach contour line value. Then transfer the points on to the
harizontal of the graph vouve drawn ifigure 19.2).

4. Above vach of the points marked on the horizontal axis of vour cross-section,
draw in g light cross. Join the crosses to form the topographic cross-section
(frgure 1930

5. Draw cross-sections of the other mapis).

6. W rime allows, repeat, using less voertical exaggeration,



Questions to consider

7. Think about sdvantiges and disadvantages of using vertical exaggeration
greater than 1, Docs o profife driwn sath g considerable vertical exaggeration
give a true picture of siopes, s steepeess exaggerated? If two profiles are
drawn with the same vertical exdagperat.an, can they be used far comparing
slopes?

8. Using the profifes vou've drawn, compare the underwater slopes around a
cantinental istand with thase around an offshore rect. What differences do
you notice?

9. How does the heipht above sea-tevel of the cay differ from that of the
continental island? Why are cave so vilnerable during storms?

INFORMATION
The vertical exaggeration (VE) of a cross-sechion s the ratio of the vertical
scale to the horicontal scale.
Vertical scale

VE Horizontul scale
If hoth scales are ientical, then VE - 1:if the vertical scale 1s greater than
the honzontal scale, then VE will be greater than 1. For example, if both
scafes are tom - 100 metres, then VE 1 butif the horizontal scale is
tom 100 metres and the vertical scale js 1em - 500 metres, then VE = 5.
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Formation and development of a cay

1% hr ]

Concepts
Cay

Prevailing wind

Leeward
Windward
Refraction
Shingle
Sand
Humans
Sucoession
Climax
Zone

Skills

Analysing

Applying
information

Attitudes
Interest in
natural

environments

Words to
choose from:
south-east
break up
north-weost
gain
refraction
ose

Words to
choose from:
leeward

sand cay
shingle cay
diverge
gregter

less
CONVErEe

Aim

To explore the following guesticons:
Eq

How doces o cay form?
What changes take place as a cay develops?

You will need

& Pencil and paper
& Airphoto of a reef [optional}
® Shallow tray ie.g. baking dish} and water {optional)
® Plasticine or wood (optional)
¢ (lipboard
A cay is a low island formed on the top of a reef from hroken-up skeletons
of coral and other reef life. Some cays are made of sand. some from
coarse debris. shingle: others are mixed sand and shingle.
What to do
Waves are important in forming a cay
1. Read the following paragraphs and, atter discussion among your group,
choose the appropriate words or phrases from the list given at left to fill the
gaps:
fal Waves beating on the front of the reef coral and other living
things and bring debris up on to the reef-top, especially during storms,
(hy Since prevailing winds in the Grear Barrier Reet arca are from
the , preatest wave attack comes from this direction,
ey As waves approach the reef front, they are bent as they enter shallowing
water. This process of bending is called
idi Waves which break on the reef rim maost of their energy. They
pass on to the reef into shallow water and travel across the reef-top. In the
shallow water they are transformed into smaller waves and are refracted
(et
2. Read the following paragraphs and, after discussion with others, choose the

suttable words or phrases fram the list given at lefoto fill the gaps:

{4 Moving water can transport sand, gravel and other reef sediment. The

the energy of the water, the coarser the sediment it can carry.

(bt Most of the caarse debris brought up by waves on to a reef is durmped
near the reef rim on the windward side of the reef. This coarse debris may
Broled g tor form & .

icr Finer debris, such as sand s rransported across the reef-top to the

side of the reef-top.

iddt Because of the refraction of waves, waves coming from different
derections may meet {i.c.. i at a point on the leeward side of the
rect -top.

{e1 ¥ this happens (0., 3 the waves “bump into one another”’], water velocity
is reduced. Water no longer has enough energy 1o carry the sand, so it is
depostted forming a

Wind also moves sediment
3. Wind blows some sand up an to a cay from the reef-top at low tide. Find out

the name for ridges of windblown sand.
Do you think windblown sand i< likely to be coarser or finer than beach sand
deposited from water?




Words to

choose from:
quartz

guanc

nesting place
phosphates

gravel

dead

calcjum carbonate

Words to
choose from:
wind

birds

flotsam
digestive tract
jetsam

Storms are important

4. Much of the movement of sediment on a reef-top seems to take place during
majar starms, During a storm, waves may bring much sediment up on to the
edges of a cay forming a ridge. Do you think that sediment transported in
waves in storm conditions is likely to be coarser or finer than sediment
transported in non-storm conditions?

Stages of development of a cay
5. Look at table 20.1 showing information about three cays in the Great Barrer

Reef area near Cairns.

(a}

(&)

Which of these cays:

is smallest?

is largoest?

has trees in its vegetation?

has the greatest area of bare sand?

has some plants but no trees?

is most likely to be unstable?

Which of these cays is most like a newly formed cay?

Which of these cays seems to be at the most mature stage of
development?

Which of the cays corresponds to each of the following cay development
stages:

® Farly-stage cay

® intermediate-stage cay

®  Mature-stage cay

Find out the names of two other mature-stage cays in the Great Barrier
Reef area.

Table 20.1: Information an three cays near Cairns

Creen ls.

Michaelmas

Cay

Arlington ls.

Area Vegetation [ % area
m? &¢ vegetated
139100 [heavy vegetation including a forest 84
sone (114 species of vascular plants)
29030 |herbs and grasses {5 species of 26
vascular plants)
4600 |generally unvegetated 0

The coming of birds and plants
6. Read the followmg sentences and, after discussion, compilete the sentences
by choosing appropriate words from the list at left to {ill the spaces:

=1

fa)

{bi
(]
(d}

{e)

The sand which makes up a newly formed sand cay is almaost entirely
which comes from the hard skeletons of coral and other forms of
reef life,
As the cay becomes larger, and rises above sea-level, seabirds begin to use
itasa
They help to change the island’s composition by adding their waste
droppings, . and hy leaving scraps of food.
bodies of birds and seashore creatures may also be added to the
cay.
Gradually a thin laver of humus develops on the cay. Important materials
present in the humus include some nitrates and

Choose words from the list given at left to complete each of the staterments
below:

{a)
(b}

()
{d)

Plant parts or seeds which can travel to a cay by floating in sea water, e.g.
actopus bush, coconut, are referred to as

Plants which have seeds that are sticky or have hooks can arrive at a cay
attached to

Some seeds are carried to a cay via the of a bird or other animal.
The can carry winged seeds 1o an island.



Words to
choose from:
humus
grasses and creepers
ring

shifting

hind
salt-tolerant
shrubs
animals
Pisortia

Wards to
choose from:
insects
waves
wind
SWIMm
blown

fly

fish
parasites
fogs

A vegetation succession

8.

Tab

10.

1

2.
3
4

[y

-]

L. ..

Choase words from the hatat lert to fill the spaces below:

ial The {1 plants to colonise 4 cay are which can cope with harsh
conditian .. They are and drovght-resistant. They are able o
withstand high temperatures, sand and wind. They can live in the sand
even tha hivis poor in phosphates and nitrates. They provide food for
SOIME which migrite to the cay, They also contribute material to
the of the cay when they die. The changes to the island brought
abiut by the first colonies create canditions in which other types of plants
Can grow.

(b} Then may hegin to grow: octopus bush (Argusiaj and fan flower
{Scaevold) may be among these,

{cy Finally, a forest of tall trees such as  Cordia and Casuaring may
become established on the intertor of the island.

{d) The final pattern of vegetation may be an interior forest zone, surrounded
by a of shrubs, surrcunded by an outer zone of herbs and grasses.

Survival problems for plants on a cay include the seven listed in the left-hand

column i table 20.2. Changes brought about by early colonisers of a cay help

to reduce these problems for later arrivals,

Use lines joining the columns to show which of the survival problems each of

the changes listed helps to reduce for tater plants. (Fach letter may be used

mare than once

fe 20.2

Survival problems tor plants Changes produced by carly plants
Exposure to drying winds. A- Some plants fix" nitrogen from the
atmosphere using bacteria which
five in iumps (nodules) on their
Risk of being sand-blasted. roots. When piants die, their
bodies form humus.

Exposure 1o high temperatures,

[ow concentrations of nitrates
in soil. B. Folage of plants create shade,

Exposure to salt spray. (. Roots ot grasses and other plants

Poar maistare holding capacity help to bind sand.

of soil. >, Vegetation acts as a wind bregk.

Risk of heing buried or totally
uneovered by moving sand.

R

.

As difterent plant types follow one another in becoming established on the
shand, distingt vegetation sones may form on the island.
ia) Figure 201 shows a sketch and cross-section of anisland with a beach and
the following vegetation 2ones;
® urass and herb zone
® shrub sone
& {urest sone,
Label each of the zones on the diagrams.
th1 What do you think might happen to cach of these zones)f the cay was to

got largerd

Animals on cays

.

Animaly arrive 4t a cay in a variety of ways, [0 the sentences below, choose
suitable words from the list given at eft o fill the spaces.

{a} Seabirds mostly in.

ibyt Land hirds and shore birds fiy in or are in,

L) Winged abso arrive by air,

{d) Some flightless insects, spiders and other arthropode are probably blow in
bry

el Some invertebrates which are arrive attached to birds or other
arpmals.

(fy A few animals arrive by swimming there (e.g. turtles) or by floating on
objects such as



REACH I
¥ .
Sprnvifox
coweh, prass,
creepers

Octopus bush {Argusia)
Coastal she-oak
{Casuaring)

Native cabbage
(Scaevolat

] 10

metires

Fig. 20.1. Vegetation zones O/t (dy

12 Below are shown food chains involvmg living things found on islands.
A Algae —» fish = seabird
B, Algae - fish = seashore craby = seabird
C. Tree = leaf-cating insect = land bird

{a) A producer is aliving thing which makes its own food by trapping sun
energy during photosynthesis. A consumer cannot make its own food. It
consumes ather living things to get energy.

Label the living things shown in the food chains above to show whether
they are producers or consumers,

{bj A herbivore eats plants; a carnivore edts animals: an omnivore eats plants
and animafs.

Label any consumers in the food chains shown which are herbivores.

i) Which of the foad chains shown above could not occur on a newly
formed cay? Why?

(d) Why is it that carnivores are the dominant animals in early formed cays?

fe} From what environment does the material eaten by the cay animals in
food chains A and B come?



Fresh water changes cays
13 bresh water which falls on e oy helps vegetiation to become established by:
& qondidiee maisture which plants absart ibrough their rootls,
&  eoping down through the sard washing away sed salt
®  issobving humus materian and takimg it onderground,
ial OO0 cays which have miniom diameters of greater than 100 m, a lens of
fresh water develops in the subsaiface . Which ot the cays in figure 20,2
Below is ikery to have a lens of freshowater?
b I g cay does not have o subsarface freshwater fens, the only plants which
Car grow o1 it are satt-resistant nerbys and grasses. Of the istands shown in
Heire 202 which will rat develop a vegetation of shrubs and trees?

T4 Fresh water dlso dissobves calcine carbonate and phosphate from cay material
and deposits it elewhere, This calcium carbonate and phosphate form
cament whick joins sand or other debris togetier to torm rock.
a1 What doyvon think is the maior ~ouree of te phaosphate on g coral cay?
ibe Firel oot e names of some aceans islands fromowhich Australia imports

phosphate tock tor fertiliser,

Cays change shape
15, Jar Sl uncorsolidated cayvs are verny mohiles higure 2003 shows how one cay
moved ahout over an B-vear period. Use caloured penals to show the
different positions of the cayv and sumber the cay positions from oldest (1)
to younEest 15,
by The edges of Lirge vegetated cays also chanpge, Fanore 2004 shows o cay
betore acd after o ovelene. U e colaured pencils ard labels on the
diaeram 1o highlight what tappeaed to this cav,
icl Beaches oncays mdy d'so change sonape because of seasonal change in
wittd direction, Figure 215 shoas o cay in bao seasons, Lse coloured
pencils wined labeds to highlight what happened 1o the cay.

i

Tetries RATRI R

Fig. 20.2.
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REEF FLAT WITH
LIVING CORALS

17 APRIL 1376

Fig. 2003 provided by Profossor 1), Hopley.,

Rock on a cay

16. Sand or other material can become cemented together in several ways to
formi rock an a cay. Three important types are shown in table 20.3.

Tabfe 203

hype df
rock

DDune rock

Cay rock

Beach rock

Where generally
tound

Cay interior

Cay interior

On beach

[

Type of cement and how depaosited

Calcium carbonate deposited from fresh
water
Phosphate from bird guano

Aragonite {a type of calcium carbonate)

deposited from sea water

ia) if rock develops ona cay, do you think this helps make the cay more
stable? Why or why not?

(b Beach rock is thought 1o develop under cover of sand in the intertidal
zone {i.e., between high- and low-nde level). But on many cays, this rock
is exposed 1o our view on the beach, What kind of change to the cays

docs this pessibly indicate?
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ldeas for turther things to do

17, Obtain g vertical air photo which shows waves approaching a reef. Can you
see waves bending and changing dircetion in the air photo? I possible, make
a tracing of the outline of the reef, and druw in some of the most easy-to-see
wave crests. Attach your tracing 1o these sheets,

18. Get a shallow tray of water and put into it a flat slab of plastrmne or wood, or
saome other solid material, to represent a submerged reef. The “reef’” should
be just below the surface of the water in the tray, Using a ruler, make waves
which travel towards the reef. Look at what happens to the waves. Do you see
bending? You coubd make a sketch of the wave pattern,

19, Make aseries of labelled diagrams showing how a cay might change from the
time it forms inittally to the stage when it has a tall forest,

20. Once a cay has formed as a hare sand island, how does it need the sca to help
it become a heavily vegetated cay?

21, People change cavs. Make a list of some ways in which people have caused
and are causing Change to cays in the Great Barrier Reef |f possible, read
literature to help you {e.g. Fopley 1985,

22, Read some literature {e.g. Hopley 19851 to find out how old some Great
Barrier Reef cays are. What technique is used to help us find the age of a cay?



W

fa) Sand movement under SE winds;

thy Sandd mavement under NEwinds

Fig. 20.5.
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Fig. 20.6
Finures 20,4, 2tL3. 20.6 and the diagrams facing the start of activity 26 all after diagrams from
waorks Biv D P Flood,

Readings

Fosberg, F. 1976. Coral island vegetation. In Biology and geology of coraf reefs, ed,
O.A. Jones and R. Endean, vol. 3, Biology 2. New York: Academic Press.

Heatwole, H. 1976, The ecology and biogeography of coral cays. In iiology and
geology of coral reefs. See Fosberg 1976,

Hopley, D. 1982, The geomorphology of the Great Barrier Reef. New York: John
Wiley.

Hopley, D. 1985. Coral cays. Townsville: Great Barrier Reef Marine Park Authority.

Talbot, F., cd. 1964, Reader's Digest book of the Great Barrier Reef. Sydney:
Reader’s Digest.
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Getting down to the nitty gritty 2 hr o

Concepls
Sediment
Sand
CGravel
Calcium
carbonate

Skills

Using lens or
microscope

Classifying

Attitudes

Interest in
natural
phenomena

Aim

To consider the composition, size, shape and arigin of sand grains and other
sediment on a cay beach,

You will need

Two small plastic haps

A hand [ens tor astereo microscope, if available)

A picce of transparent self-adhesive plastic about 10 cm square
A plastic dropper bottle of dilute hydrochloric acid (optional)
A piece of plastic fly-mesh

A piece of mm graph paper

Feef that crunch beneath your feet as you walk around the beach! Brush
yourself down after sitting on the sand. Look closely now — what is the
sand made up of? Where does it come from?

What to do

1.

Walk around the beach and collect two samples of dry beach material {a very

small handiul of cach will do.

One sample should be sand and the other coarser material if vou can find it

iYou might like to use your sieve to get the coarser material.)

Look at the material carefully, using your hand lens for microscope),

{a) What size are the coarsest grains youve colected and what size are the
firese?

ibi Do all the graing seem: to be made of the same chemical substance. Think
upr soime ways vou might find out, Smelld Crushe Look at the colour? One
thing which might help is o add a ditde acid to some of the grains. How
do they react? What does the result meand?

i Can vou see any clues as to the origin of this material. Do all the grains
have the same shape? Can vou recognise fragments of the skeletons of
rect animals or plants? 1 <o, s it casier to recognise these in the fine or
coarse material?

i What kinds of living things prodiuced any skeletal fragments in your
sarmple? Where do vou think the material buas come from and how has it
reached the beack?

Some years ago, rocf rosearch waorkers attermpled to find out if there had
heen severe infestations of crown-cf-thormes starhisfr on the Great Barrier
Reef i the past. The way thoy did thes was to fook for fragments of crown-

af-thorns skeletons m sampias of ancent Great Barrier Reef sediments
coflected from dnll holes. Before they could do this, they had (o become

thoroughty acquainted With the kinds of iieces which a crown-of-thorns

Skeleton breaks up it and how theso meces change in appearance as

thoy are lumtled aboeut on the reof.




3. Would vou be able 1o recannise ditferent- sized picces of a particular kind of
skeletond Test vaursell by looking out an the reet for difterent-sized (large,
moedium, smalll pieces of brokes:

gastropod Tenail T chedl or

clam shielt or

honeyveomb cotal or

fine coral or

staghorn coral or

seg urchin or

tube worm,
Muke a series of sketches showing how ane o these skeleton types breaks

down into smaller pieces,

Ideas for further things to do

4. De<ign a simple experiment to find out which types of reef skeletons break up
most easily as they are carried around on the reef,

5. Use reference material to tind aut the relative contribution different
organisims make to reet sediment iper cent composition’,

6. Lse a set of sieves with difforent mesh sices 1o work out the grain size
distribution or 4 beach sand sample. 1o da this you will also need something
to measure sand tfractions — either by mass or by volume.: Plot vour size data
on a histogram. Compere gram size distributions of sediments from different
parts of cay and rect Can vou find any systematic pattern?

Reference
Hopley, [3, 1982, The peomcrphialows of the Groat Barrier Reed New York: John

Wiley.
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Concepts
Sediment
Distribution
fnteraction

Skills
Observing
Measuring
Recording
Analysing

Attitudes

Interest in
methods of
enquiry in
science

1-1%2hrx2 oo

Sediment rain

Aim
® Tofind out whether the amount of sediment raining down is different on
different parts of the reef flat.

You will need

& Reef-walking gear

&  Small plastic specimen tubes iabowt 2om diameter) with holes drilled near
upper rim (35 mm film canisters or cut down vinegar bottles can be used. The
holes can be drifled with a hot nail.)

Strong twine or wire

Air photo of reef-rop {optional)

Knotted 20m rope (optional)

A suitable permit

Small beat for use at night tide [optional)

This activity requires two sessions cach of about 1-152 hours on the reef flat at low
tide. One session should be at the beginning of your trip, the other at the end.

The armount of seciment raining down from above may affect the
distribution of plants and arnimals on a reef. If different amounts of
spdiment rain down on different parts of the reef, this could possibly he
one factor influencing the relative distribution of corals and fleshy algap
on a reef flat,

What to do

1. Across the reef flat, put out a series of apen plastic tubes attached 1o fixed
ohjects te.g. boulders, iron stabsi. The tubes should be held in place using, for
example, wire or tape threaded through holes near the top of the tube.

The mouths of the tubes should all be at the same tidal level {e.g. slightly
below the upper limit of coral growth on the reef flat). It may be useful 1o set
out the sediment traps along a transect line it used for other study.

2. After a number of days, collect the tubes. (Or check the tubes daily at low tide
and, if a boat is available, at high tide.

3. Compare the amount of sediment in the tubes. Is there any systematic
variation in amount across the reef flat? Is there any variation in the size of the
sediment in the tubes, i e do some tubes contain coarser sediment than
athers?

4. Discuss your findings and their possible significance with others in your group.

W ke b tee b o 8 nhih Bosars Do et b Clomenslano sk thes armory

Attach collecnng tobes tor sediment
tey denaed coral at Loy ndiswarer level
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23. Sand patterns: sedimentary structures 2hr o o

__ —
Concepts Aim
fnorganic ® To pain some understanding of the way ~structures in rect-top sediment
sedimentary deposits are produced by moving water and air, and Ly living things.
structure
Organic You will need
‘i(?d!n](fntar}" & R(’("I---\-\-'c'1||<in}; eoar
structare & Sporkelling gear
Bﬁ’d e Clipboard and paper
R'PF"‘-‘ mark ®  Plastic ruler
BUUUW ® Camera fophionali
T_F'all o ®  Transparent viewing sy
Classification This activity requires approsinnately 2 hours — part of which should be attime of

Skills low tide and part at highes pehetovel Tt coutd be carried out over g nutmber of

Measuring days.

Recording
Observing

In places whare doposite of sand or other sediments a forming, air, watt |
ard living things act oo the sediment 1o producs distinchve featuras

Attitudes known as sodimonniry strociures. These include various kinds of dpple
Appreciation of marks, geooves Lirows fnacks and irails,
natural
environments
Interest in What to do
methads of 1. As the tide goes out walk abon the beach and aiwo thinngh the water on the
SCHENC 6 inner reced flat.

.mfi by micwing water,

41 Look tarstructures praduved on the
You might tind sroove-, or tppfe marks. ar atized snnif Tar structunes, How
many ditferent kinds can vou ind? A transparent vicwer wiil belpy vou
look through shadlow water to the mmm brettoon.

s ey 1o e a peetoral catalogie of b different Livds of sedimentary
stenctures proddced heve bowater mosement, Sake lahelled shetches

withoe soates Lo aearmerna, foe, b oo s e ane,
I edc et b ootk ot s e b svan e sl CUrments or waves
mier e 1o o the st e, Sl this o wonr Shoste Bre s it arrowes,
{0 B von e 1 pple marks, sone theln wavesengih i e distanice between
Crests andd amiplitude Lo diference incheipht heraeer rongh and crest
Are e crests in pian iese, stnaigh orcireed?d Sre the marks, in profile
Wl sy tancetric | o asvrae e al Do shew hess Do van think they
were produced by curento s meticals o swaves ssymimetncali?
oLl ke onn the Deach o reet Hat hecposaun coes apen for sedinentary
ST e !T'.‘I[ilv Fro Tevioes thires, bosok to trails, trar b bnrerosss, hales or
by Vi o ko bt anea s onade these wid beee thiey were
produced? Nake soore pictares s the tesiure s voue seen
3w hile shotheloe over the reet et o lockisg oot troan o sabmmarine” or
plass-bttonsed boat heen v ons eves ot ton ppple macks anthe bottom and
eapec il for npples of mosioa saed ook an e oy sand carefully and

notee bow the pppies b Skt g sheto bt Sbross s vonn see



Ideas for further things to do

4.

6.

Lok for sedimentary structures made sy wind. You might <ee them on sand
dunes at the bark of vour bear b Add sketches of them to vour pictorial
catalogue of sedimentany struciun

Look for sedimentary stectures 1 e bycurtles, people and birds, How good
a detedtive are you? Can vou work out what each animal was doing at the
time it macle the structures? Whick way was it going, for exampie?

While walking on the reef crest at fow titde, look for patches of loose, dead,
coral sticks which have been lined op nea-ly parallel to one another. This is
one tvpe of sedimentary structure. Could it hetp us to work out which way
water moves on the reef-top? What other process, apart from movement of
water current, mizht be invoived heret

Can you invent a classification sebheme tor all the sedimentary structures
youve seen? xplain the basis tor the cassification vou use. Is it based on the
wiy you think the <tructures originate? on features of the structures you can
actually see? nn both?

A final question to think about

3.

Sedimentary strectures are often found inancient rocks. They are very useful

in helping gealogists work out what was happening in the ancient

environments in whici the sediment was deposited.

a1 How would sedimentary structures stich as the ones you've observed at
the reef look i we saw them i ancient sedimentary rocks —- say, in a road
cutting, or quarry?

b1 1 sedimentary structizres such as the ones you've observed were found in
come ancient sedimentary rocks, just what elies could they give us about
past ensironments and events? Make a list of things they could tedf us.

Readings

Clark, L, and Cook, B. 1983, Genlogical science: perspectives of the earth,
Canberra: Australian Academy of Scienoe,

Reineck, Hob, and Singh. LE1975. Depesitional sedimentary environments. New
York: Springer Yeciag




Concepts
Sediment
Biogenesis
Hioerosion
Boring
Burrowing
Binding
Turhidity
Adaptation

Skifls
Observing
Recording

Attitudes

Interest in
natural
environmaents

Sediment-organism interaction

Aim
® 1o explore some relationships between living things and sediment in reef
ENVITONTENTY,.

You will need

® Reef-walking gear

®  Snorkelling gear

® Field sheet and pencil

&  Camera {optionad]

This activity requires about 2 hours in total but this could be spread over a
number of days of vour trip,

Sediments include materials such as mud. sand. pebbles and boulders. On
reefs, there is a clase link botween sediments and hiving things. Same
plants and animals contribute 1o seciments by building calcium carbonate
skeletons. Some amnimais help in sedimeont production by biting, boring
and scraping solid reef material so that smaller fragments are produced.
Some amimals consume sediment, or graze on top of it Some animals
shelter in sediment. some burrow through . Some animals use sediment
to hetp budd themseives protective coatings.

Flants of the reef hold sediment in place in a vaniety of ways. Some act as
baffles - trapping loose sedument famong tufts or filaments). Some bind
sediments together using roots or holdfasts. Some grow over and encrust
loose ssdiments, “weldmg " tham together forming solid rock. Those
achions hnlp to stabilise a rec!

for many fixed organisms. lcose sediment 15 a threat: it can engulf them: it
can prevent ight reaching them. Having some way of coping with loose
sechmaents an unportant surveal factor for some OFrGamnsms.

What to do
1. Read the list on the field shees of some processes carried out by reef

OrEdNisms,

While reel-walking or snorhe!ling over the reet, look for the faltorwing living

things. You may cot be able to find ail of them at the reed VO are visiting:,

O heach rockehiton

Onoeet tlats wabyv: Christmas tree worms, spaphetti worm: Flalimods fdisc -
weed s eve i vpests sea grapes: dam; red-lipped somb:
N TR ST SRRV TRTATNIN Bypreests sea grass if present)

Onrect crest b ke algae: pink-encrusnng algae

O reet siope: parrottish

H

b Observe these organioms and ther suroundings to 1 1o tind out which of
the processes listed on the field sheet they carry out Note this on the sheet
antl record your observations in g beiet note and. or Sketeh,

4 Canvouradd o she it of organisms which caree out some of these progesses?

Ideas for further things to do
5 How do seascucumbers consunre matenal tront the reet flar? Observe sed-
tucumbers and desorbe the process caredudly Be pationt!
b Look 1o secat dilferent speaes of seq-cucumber produce different kinds of
Faeeat poedlets,
trv e find ot what eftect chitons fave an beach rock, Design and Carry aul
At expenment to measure the amaount of change they procduce.

8. Took at plate-lke corals grenving on the reef slape. Are they imostly Borizontal
on tilted? Would their orientation assist thei in coping with sediment which
tatls o 1o them?



9.

Try to tind grains of sediment icoarse or finet which are derived from
skeletons of different organisine Perhaps vou will be able to find pieces of
coral, discoweod {#falimeday, foram. motluse, echinoderm and others. You
could glue them on to some cardboard or mount them between two sheets of
self-adhesive plastic, o5 a reterence collection. (A permit is required to collect
SPeCIiMens. |

Research through reading

10.

11.

12.

13.
14.

15.

16.

Read about studies of rect-top sediment to find out about the relative

contribution made by the skeletons of ditferent groups of plants and animals.

Halimeda is a major producer of sediment in the Great Barrier Reef region.

Find out sume phice where f Lfimeda is dominant in sediment.

Although animals which consume sediment, bite skeletons or serape rock may

take in large amounts of calcium carbonate, itis not actually the calcium

carbonate which they use for fooad. Find out what is used as food by:

parrotfish, sea-cucumbers, chitons on beach rock.

How do molluscs bore into solid materiai?

One of the most important processes which helps the break-up of reef

material is boring by spanges. Tind out the name of any type of sponge which

doses this and the method used.,

Mushroom corals shutigia spt have some ability to get rid of sediment which

falls on then Find out something about the process,

Many reei-building organisnis cannot survive in water which is made too

cloudy by sediarent. Find out why this is so, and how the fuct limits the

geopraphic distribution of coral reets,

L i e ottt e, e fand i anie s aned plasts infesactwith
GUoob o Can v think of feoestr s connterparts 1o

soclin

A
wor e on e P e o essts and orsanrss Heted oo the Ledel shiee

References and further reading list
Bakers, C) 1973, Biology and ccolopy of tropical holothurians. In Biology aned

peoligy of coral rects, ed. OLAL Jones and R Endean, vol. 2, pp. 326-67. New
York: Acgdemis Pross.

Hopley, 11982, The veonmrphaology of the Great Barrier Reof. New York: John

Wiley.

Orme, W, 1977, Avpects of sedrmentation in the coral reef environment. In

Biotogy and geology of coral reefs, ed. (LA fones and R Endean, vol. 4, pp.
129-82 Noew York: Academic Press,

Schumacher, H. 1977 Ahiiity in fungiid corals 1o overcome sedimentation. in Proc

Third treern. Coral Roof Sempaosium Miami, Florida,

Talbot, F.oed 1984 Readoer s Divest baok of the Great Barrier Reef, Sydney:

Reader’s Digrost
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FIELD SHEET

Sediment-organism interaction

Provwess

Building rigid
skeletons

Boring into
skeletans

Scraping rocks

Biting skeletans

Consuming sedinent

Sheltering in
sediment

Lisinsg sediment as
by covering

.

Grazing o the
surtace of sediment

Binding sedimem
topethor nsing
holdtast

Trapping sediment in
tudts or tilaments

“Welding " togethoer
looser reet materal
to torm a riped mass

Examplersiob organismns
which carry ot process

Notes imake further notes and
shetches or separate sheet)




‘ 25. Beach rock 1%z hr ° o

Concepts
Fragmental rock
Lithification
Cement

Erosion

Time

Change

Slope

Dip

Skills
Observing
Inferring
Map reading

Attitudes

Appreciation of
natural
environments

interest in
methods and
products of
SCience

Aim

® Tostudy the location and composition of beach rock and to make inferences
about the origin of this rock type.

® To observe organisms which live on beach rock and to consider processes
which are causing beach rock to be destroved.

You will need

Qutline map or air photo of island

Hand lens

Plastic dropper bottle of dilute hvdrochloric acid (optional
Clinometer joptionaf

On the edges of some reef jsiands and at some spots on the mainiand
coast in the reef area. large. low masses of a distinctive type of rock,
knowr as beach rock. can be found exposed among or close to beaches
of coral sand and gravel.

What to do

1. Find a place where there is beach rock on the beach you are visiting,

i@} Look carefully at the surface of the beach rock, using a hand lens. (If
possible, choose a whitish-voloured patch of rock o look at. Most beach
rock has a blackish-coloured surface because of algae growing on ir.)

by Put a few drops of dilute hyvdrochioric acid on the beach rock and watch
what happens.

(¢} Can you see fragments in the rock? Based on the acid test, what do you
think the composition of the tragments s What do you think is the origin
of the fragments? How does the general size and shape of the fragments
compare with the fragments of the nearby beach? Based on your
observations, how do you think the beach rock formed?

2. {a) Mark outcraps of beach rock on an outline map of the island. (A vertical
air photo may be helptuld Are layers visible in the beach rock? Are the
layers sloping? If so, measure or estimate the slope and direction of slope

{i.e, dipy and mark this on vour map.

(b} How do the sfopes on the beach rock compare with those on the nearby
beach? Does this comparison throw any light on the way beach rock
forms and the locatian in which it forms?

3. {a) What animals and plants can voir see living on beach rock?

b What effect, it any, do animals and plants seem to have on beach rock?

¢} What signs are there that beach rock is being destroyed?

(dp What pracesses are causing the destruction?

Schematic diagram of
magnified view of thin
seotion of rock
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High island rocks

1% hr +

Concepts

Sedimentary
rock

Igncous rock

Metamorphic
rock

Qutcrop map

Interpretation
map

Dip

Cay

Continental
shelf

Skills
Observing
Using a key
Identifying
rocks
Interpretating
data
Map making
Map reading

Attitudes
Interest in
natural world
Perseverance
Willingness to
suspend
judgment

Aim

To find out what rock tvpes occur on a continental island and to make a map
of their distribution.

You will need

® Sketch map of island attached to field board and/or air photo of island and
piece of good tracing paper to fit over it

® Pencil or fine pen

® Handlens

e Clinometer (optional;

®  Geological hammer {optional

& Compass

What to do

1. Select part of the island for study. Where possible, walk around the edge of
this part of the island observing outcrops ot different rock types along the
shorcline and marking them on the map [or tracing paper) using different
symbols. Indicate where vou think the boundary between one rock type and
danother ocoeurs,

2. Observe each different rock type with a lens and, using the key given in the
field sheet, try to decide whether it is a rock of igneous, sedimentary or
metamorphic ortgin. Can you identify any minerals? 1ry to identify the rock.

3. If the rock has sloping layers, measure the dip of these if you have a compass
and clinomerer.,
if you have an appropriate collecting permit, you may be able to take
specimens of the rocks back to base camp for closer observation.

4. Try to find out what kinds of rocks are outcropping away from the shoreline
on the part of island you are studying. You could do this by walking back and
forth across the area along several traverse lines looking at outcrops and
marking symbols on your map. Look carefully at the air photo, too. It might
give you clues as to what rock type occurs where,

5 The data you have now plotted on vour map forms a geological outcrop map
ot part of the island. With the help of your leader, try to convert this into a
geological interpretation map. This is a kind of best-guess map!

6. Try to obtain a published geological map of the nearby mainland. Look
carefully at the shading and symbols on this. Do any of the rock types which
occur on the mainland nearby also occur here? Does the map help you
decide the approximate age of the rocks you have seen on the island?

7. Coral cays are islands made up only of reef debris whereas the island you are

studying is made up of continental rocks, Discuss with other members of your
group: Why do the rocks on the high islands of the Great Barrier Reef
resemble types of rocks found on the mainland? How has the island become
cut off from the mainland? Where do the minerals in each of the rocks you've
found come from? Do any of the rocks appear to have farmed from reet
debris?



Ideas for turther things to do and think about

There have boen many ideas about tre way beach rock forms. Presert

accopted scientific theory ahout Great Barrior Reel beach rock is that

® Beach rock is formed by the cemoenting together of calcinm carbonate
beach sand. This sand is fargoly derived from broken up skelefons of
frvinig things.

® The comentiig process takos place i the intertidal area of a beach.

& The cemnnting takes placos v sand deop it the beach, under cover of
foase maferinl

® The cemont s calciwm carbonate which has been deposited from
solution i sea water.

® Sioping fayers in beach rock are present because there were sioping
sand layers in the beach from winch the rock formed.

4, Read the ideas given above about beach rock origing For which of these tdeas
have you seen some supporting evidence during your field 1rip?

5. Luok at the map of Beach rock outcrops ar the place vou are visiting.

{at M beach rock torns deep i a beach under cover of sand, why is it now
exposed at the surtace for us 1o seed What might huve happened?

iby Cays are thought o chanpe in shape and position through tme. I vou are
visiting g ¢y, does the location of beach rock here give any clues to the
cay having a different position ar shape in the past?

6. Some peopte think of rock as comething which forms only very slowly. But
Coca-Cola bottles and World War 1 plane debris have been found embedded
in beach rack in some places, indicating a recent origin. f beach rock is
forming today in the area yon are studying, where might it be forming?

Readings

Barnes, [2] 1983 Perspedtives on ool reets. Canberras Clouston " Aus, et
Marine Science.

Hopley, 1982 The geomarphalowy of the Great Barrier Reef. New York: John
Wiley,

Stoddart, [N, and Steers, LA 1977 Nature and orizn of reef islands, In Biotogy
and geofogy of coral reefs vd. O Al ones and R Pndean, vol. 4, Gealogy 11
. 78-80.

Further reading

Davies, P and Kinsey, DWW, 1973 Organde and incrganic factors inrecent beach
rack formation, Heron Island, Great Barrier Reet, fouroad of Sedimerntary
Potrodogy 43075 5947

fell, 1S and Hood, .00 1977 Guide to the geology of reefs of the Capricorn and
Bunker groups, Great Barrier Reet provinee, with special reterence to Heron
Reetf. Dept. Geology, Laniv. QId. Papers 81310 32233
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High island rocks

A key to help distinguish rocks
Fizres strangly whes Fvdeachlonie acicd o added
[3oes not fizy steonehy or at il when hvdrochiors acid is added

Has recopnisable pivces of skeletons of Hving things visible
Sugary texture: perhaps wavy patterns: probably no recognisable

pieces of living things
Dacs nat fit clearly into (a) or (hi

Fas srrains mostly or entirely too small to be seen

with raked ove
Has grains large enaugh 1o be seen with naked eve

Hlas no luyering
Fras bayoring oo
Has rounded ar oval helos and or bas Lirgele colamen
structures and. o

No hotes, columnar structures or farge crystals
3 .
Fas fine grains seliic b raly off easily

Crains cling together and do not ralvoft o000 0

Grev or fawn-toloured :praivs rub off fairdy easily-
favers shiphtiv inreguiar
Lavers regular; somewist shiny

split along Lavers

risch temdds 1o

lereslar lavers in fightcofoured orreddish rock:

grams do nat sub off casily

Mo lavers present
Layers present

Favers miade of flakes o shiny mineraks

avers o flakey and Blos ke nuneral grains

Lavers made of angelar or rosnded
frapments of broken up materian oo
Crains mostle irregniar i shape andd snterlocking: two or rore

kinds of minerals present
Crams maostly re gl;lar i shape. odten with hexaponai uullu (o

TERTLINE SLILATY D [0 TTdg [Jnl_\ ONe e af miineral Jrreseen

Generally tight-coloured rock, perbaps pink, grev or crean)
Crener. i.l\, dark-coloured rack, black or nearly black

2y in sizes mostly glassy transparent
s (feldspar:

Cirains mastly groeater thain
Braing iguartzi and ,)mk or white ¢
accasianal black grains

Cirains moathy sernaller than 2 mira:
ditferent compaosition from (4l

Caty ten 2

G b 3
Limestone isedimentary rock)

AMuarbile imetamorphic 1ock)
Litnestane or marble

(i to 4
Cryto 8
o ta s
oto 7

funeaus rock of volcanie origin
HE durk-coloured, may be
busalt; if hght-coloured, may be
rhvaolite

Gl b

e g, mudstone

fsedimentary rock)

Hornfels fmeramorphic rock
produced by heatis lgneous
rock of volcane origin (f dark-
coloured . may be basalt; i
fight-coloured mav be rhyolite)

Shale sedimentary rock]

Slate imeramaorphic rock
produced by prossure,

Rhvalie figneous rock
Cio tey 0

Coer ta ™

Schist metamarphic rock
prodiuced by pressured
Craiss (metamint phic rack
produced by pressure]

Lt 14

Crtn 1o 1

Hlornfels imetamorphic rock
produced by heaty

G to 1.2

oo 13

Granmte {ignceous 1ock of deep-
seate] origing

jwnother type of igneous rock)



14. {a)
{b)

Grains mostly greater than 1mm in size; Mostly black and

colourless or white grains . .. o Gabbro (igheous rock)

Grains mostly smaller than 2mminsize .o oo {another type of igneous rock
of deep-seated origin)

Grains are sand-sized (less than 2mrmiinsizel oo L Sandstone {sedimentary rock}

Grains are gravel-sized and rounded

(greater than 2mmiinsize) oo 0 Conglomerate

(sedimentary rock)



High island beach sediments

1% hr +

Concepts/topics Aim
Sediment ® Tofind out the composition of sand on the beaches of a high island and to
provenances make inferences about the origing of the sand.
Mineral
properties You will need
Skills ® Handlens
Observing ) Sl‘lrmll.plastl(' bag_s . o .
Using equipment ® Dilute hy(ir()(‘_hi(ﬁi;‘ acid in plastic bottle
working with L SI(‘?TC(.)E‘HI[.I'(}.‘I\[_.()‘F?(’ (.()_ptlonah
precision * S(!\-'.(’.rrll plastic ((m_Iall.n.t‘.r_s €8 _
Making — graduated modr_('mt.’ cups, about 30 mi;
inferences — beaker, about 250 m
&  Plastic kitchen sieve
Attitudes
Interest in What to do
naIL_Jra| 1. {a) Collect samples of beach sand from several places on the island {about
environment 75cc fram edach place will dej. Use the sieve to keep out any large
Interest in fragments from your samples.
processes of {b) Iry to find out approximately what percentage of each sand sample is
science composed of calcium carbonate. Measure out some sand by dropping it

into a measuring cup {illed with water, untit the sand reaches the 25 ml
mark. Transfer the sand 1o a larger container and add hydrochloric acid
gradually until the fizzing stops. Measure the volume of residue, if any.
Whut percentage by volume of the original sample has dissolved away?
2. The dissolved-away portion of each sample was probably calcium carbonate.
{ab What could ariginally have produced this calcium carbonate?
{hi Laok at the untreated samples with a fens to help test out your ideas
abhout this.
3. Look at the undivolved residue of cach sample using a lens or microscope.
fai How many ditferent kinds of particles are present?
iby What are their characteristics?
fei Arc any of the particles mineral grains which you can identify using table
27

Table 271

Clear or white, shiny jagged grains Cluarts
Clear or white or pink shiny Feldspar
grains with one or two flat sides

Light-cotoured shiny flaky graing Mica

Black or dark-green shiny grains Augite or
with one or two flat sides Hornblende
Black ar rust-coloured opagque grains Iron oxide

il Where could these undiswolved minerals have come from¢ Does your
knowledge of rocks on the island help you answer this?
4, Is the percentage of calcium carbanate different in different samples you have
collected? If so, consider why this might be the case.






Life on the reei Location
260 bdentibving algae oo Reer walking Sho Chicaambser conmt oo Reel walking
2900 Pressing aleace o0 Reef walking 350 Sea-csicumibier sabatats o0 Reel wealking
W Algac e important oL Reof walking S, Ghostorahe o000 IsLard
. 1. Map an algae forest oo Keot walking A7 Hlermit orabe o Islasd
12, Getting to know an 8. Foflowmy a brrendly
AUtive rect creaturn- . oL Rewof walking Bsiy oo Snorkelling
oo Animalvolbeall o000 Reef walking S Puisti o parrottish oo Snorkedling
WL Classitving can OEL Superspatter oo L Storhetling
[wetuim oo Reod walking Bl MWho sabio e thie [inh
3. Animal survaval tricks oo Reert watking farsilies oo o snarkeling
i Colourn B2 Coiour patterns it reet
smvertehrates o000 Reer walking tshoes oo Snorkelling
Voo Gesingtood oo o000 Reel walking B3 Stovvement i bshes 00 Siorkelling
W bonom stadies o000 Roef welking fd. Schoohnw ol tishes 000000 Snorkelling
; 9, Dritters oo oo L Sed O bish distribution Snorkedling
f 00 Luninoues lfe o000 St b Fish territariaiity snorkeiling
i 41, Cotal polvp — architect 67, bish-hird comparison ... School
ot lbereel o000 Reel walking 6B VWhalewach o000 Sea
420 Love wcoral clump oL Reed watking G4 Associations between
43 Caralcalanres oo 0L Reel walking SRS Sporkelfing
44, Coral fingerprings oo Reet walking A Geby and sheimpo oo Snorkelling
45 Micoatolls oo 00 Reet walking A1 Clownfisiy and
dh. Corals in space, Roeet walking ANEINGNG, Snorkelling
47, Growth fonms - coraly 20 Cledaner wrasse oL Snarkelling
aned algae oo 0 Reef wathing Reet-top transect ..o .. Keef walking
48, Coral-tree Boulder communitios ... Reef walking
CONMPArison.. ... ... .. .. School fcalowy of wreef poob ... Reet walking
449 Wormwatching .o L Reot walking - Inner coral zone by
500 Cluns big and meht o Reet walkimg
Beanttfel o0 Reot walking 7O A a bomine scuba
310 Heming chitonsd o000 Islaerd PResect oo Snorkelling
. 32 lookmgatiinekia . ... Reet walking TH tood web of o coral cay
53 Cucumbers are cute oo Reor walking andreclo oo oo Base canip







Identifying algae 2hr+ .

Concepls
Pigment
Chlorophyll
Calciuom
carbonate

Red algae
Brown algae
Creen algace

Skills

Observing

Handling living
things

Lsing literature

Attitudes

Interest in
natural
environments

Willingness to
suspend judgment

Aim

® Toidentity algae from ditferest reet-topy habitats,

You will need

® Reetowalking gear

Bucket or plastic bugs (o carmy specimens inowater

Collecting pernst iessential:

Folr pen with permanent ink

Krife:

Referonce matenial, g, Cribby and Cribby (1985

Numbered plastic or metal tags tor attaching 1o specimens

Aparium

Lp to two hours will be required at low tides This activity could be carried out in
coniunction with other activities. Abaut an houi gf base camp will be required,

What to do

T Walk out across the reel-top at low tde. Coliect small spechimens of as many
different kinds of algae as vou can. il most cases, samples need not be any
Bigger thar 100 coand could be much smatler.) Don't forget the encrusting
algae. Attach o numbered tag to cach specimen or place cach specimen in a
small tied plastic numbered bay,

if possible, keep a record of whoere vou see each type and whether it was on
the inner reet flat, outer reet flat,ar recd rim; whether in pools, growing in
sand, or attached to hard sarfaces vnder houlders Praw up a field sheet
sinilar 1o the sample in figure 287 10 help o

. 200000

[

3OAbase camip. arrange the specimens inan aquanum. isplay to other
mcthiers of vour gro
4. Consider these questions:
ran Whioneof the algae are: red; green: brownd?
fhr Which of the abae ~eent 1o Bave calciom carbonate stiftening?
v A hie b of the alpae are adiptod tor growang i sand?
50 Toy toadeniiny as maey of the alyae as possible using Cribiby ared € ribh (71985
ard or Stather and Benert C19840
b Dirvoue heidd obwervations sogite=t ooy ol that ditterent atvae hve i different
sones od b reeb=topd Are certain badnrats such s sandy sarfaces, preferred
i s aleaed Conld von devive g macthod ot abtaising moe reliahle
answere to these guestions?
Losie the specimens vou have collecred 1o meke o reference cotlection of
prressed], drieed algac ssee activity 29 Pressing Algacy
S0 facilities e avabable, exdracr praent o some green, hrown and red
alizae s methn lated spivits, D thie cond ar some filter super o blatting
Duipes o che s clired By Sorrceowlan bapoens g the igquid s soaked

apr Are there netccanie sBHevenses setween the material fromothe ureen,
pentkwan B o et abinaed Vobi sothie codosirinie miatlen important o
dlyae?

References
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Concepts

Algae

Binomial
nomenclature

Chivision

Cenus

Species

Herbarium

Skills
Manipulation of
materials and

equipment
Ustng literature
Observing

Attitudes

Interest in
methods of
science

29.

Pressing algae 12 hr .

Aim

To make g reference collection of dried, pressed algae.

You will need

® Reef walking gear
e Collecting permit {essentiall
- . - - - i o e
® Algac wpecimens collected from reef-top tsee activity 28 “Identifying algae ™
and information about where they were collected
® A set ol file cards or stiff drawing paper sheets {at least 12em x 20 emj
®  Box to store cardsila
®  Wax paper
®  Nowspapers
® Dissecting needle
e Blotting paper [optional}
®  Sticky tape
& Plant press iphywood with siraps or cords to tiej
& Picces of thick cardboard from the sides of cartons
About T hours are required initiallv in the tield: then time each day.
What to do

1. dddentity cach specimen using reterence material ie.g. Cribb and Cribb 1985).
Phis iy casier o do when the specimen is wet,

2 Wash the specimen to remove all sediment and loose debris. Trim the
specimen so that, when spread out, it will fit on the card, leaving about Bem
at the: hottom for writing information.

3. Arrange the specimen on the card. 11t is coarse, it can be spread out with
vour fingers, or teased out with the dissecting needle. I it is delicate, it should
e iloated ™ into position. Put the algae into a shaliow tray filled with water
and arrange i naturat-looking position, Place the card under the algae and
lift Caretully so that the water drains away trom the card without disturbing
the spedimen. in pendl, place an wdentitication number on the card.

4. Place the card on biotting paper or 4 newspaper, Cover the spedimen with g
prece of was papier,

5. Stack the specamens in a sandwich as shown in figure 2497

£ Stack the sandwiches one above the other and place in g plant press,

It possibie, place the press ina wam, div, draughty place. The newspaper and
Bletting paper should be changed each day until the specimens are dry,

8. W nen dey, the aleae will probahily be stuck 1o the card. If not, tape into place
wath wmall strips of sticky tape.

4. Print on the card information such. s

Sciontitic nanie: [division. genus, species]

Comimean ramee:

Reet an which tound:

Habitat in which found on reet:

Collecors rameis):

Date:
10, Hscuss with others how a herbarivm dike this can be used.
11 Is the usetulness g satticient justitication for removing material from the reef?
Reference

Cribb, AB., and Cribh, LW, 1985, Plant lite of the Great Barrier Reef and adjacent

shores, St Lucia: Uiniv, Qld Press
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30. Algae are important 1hr ° e

N
Concepts Am
Algae ®  loinvestigate o aamber of afuae species on the reer,
Species
Diversity You will need
[’hnt()s_y’nth(r%is ®  Reofwalking gear
Zooxanthellae ® Reference material e.g Cobb and Cribb (1985
2}"”’}_}'“*‘*3 This activity needs to boe condicied ot low tide an the reef flat,
razing
Skills What to do |
Observing TooWalk ot on o the reel Hat towards the reef edge and see bow many species
scording of aigae you can nreitidy with the aid of reference maternal.
Recording Falgae i y with i Fof ref teral
Identifying 20 The "pink paint” that covers much ot the rubble on the reed s, in facr, alpae.
. How many different species can vou tind ina few square metres? Look
Attitudes ' '

o . carcrully at the wav the algae binds the coral rubble,
Confidence in : : '

own ability
1o observe
Interest n
natural
enrorment

Consider now
3o What devou think s the rale of the darge algae growing on the reet in the
pencrdl reet comnumity? What would happen to this algae if the reot grasers
were removed? Can vou think of 4 way of testing vour ideas?

. What part dovow think the “penk pamit aigae play in reef constrisction?

Cal

Such of tie algae on the reef is hidden within the tissues of the living coral
palvps, Fake d good look of te reets it o think abont this hidden algae,
now floes this change vorr opiniens on what at tist may look ke g
Ceonsterer-donumated T oommenine

ldeas for further things to do

B Die alac withic the tissues e the polvps are called soaxanthellac, You may
lihe Lo tid cat ore abont these algae. For instane e, of what benefit is it to
the alpae to lve waibun the porp? what s the benetit to the pobep? Yoo nuay
the e abile to apyreciate wihn fouriant, bani coral growtn s restricted 1o
war, clear, shaliow waters,

Reading

Cobby N B aed o A TGHY Plans Breo o the Crear Barniier Koot ‘Hr[}"it}'}',jf(‘r]f
shiogees st bocia Ui Qld Prise,

Talbat b e 1983 Readers fhgest ook of the Caeat Bareier Reed, Sydneys
Reidoer [,



31.

Map an algae forest

1hr ° 0

Concepts
[iversity
[hstribution
Adaptations
Habitats
Producers
Photosynthesis
Subsstrata

Skills
Hypothesising
Observing
Measuring
Recording
Interpreting
Identifying
Mapping

Attitudes
Interest in
natural
CNVIrONMment
Porsistence
Initiative
Enjoviment of
outdoor
Cxperience

Aim

Tor investizate the distiibution of various types of algace in an area of the reef.

You will need

® Measuring tepe or Tosetre lengto of stiing

® Markers, wivevars tape icoloured plastic taped
o  Craph paper

o  Collecting periit and plastic hags toptionali
What to do

Part A

1 Select an ared of the reet flat in shallow water at low tide where lots of
different algae are visible,

3 Brielly dese ribe the substratedsi, ¢g, sand, coarse coral rubble, dead coral, live
corals,

3. Lsing the lape, medsure out an arca Tametre square as g quadrant. Define
vour square by tying cotoured plastic tipe 10 coral houlders or large clumps of
afgac at the corners. Yo would need a permit to place pegs or poles into the
sand or coral. Tie-on markers are less damaging. |

4. Looking down on the squre. accurately plot the location and cover of the
main ypes of dlgae on graph paper. Lse symbols for different types of algae.
Identity algace types s you map. Give o temporary madde-up name to any you
can'tidenting Make a sketch for later identification or take a samiple bhack 1o
Brawe coamiprif you have a et

5 1t one tope of aae covers eanother, devise o method of showing this an the
e}

Part B

. W hat do the glae feel like 1o toach?

T g Wit difierent colours are present? Which i the most common?
At different-shaped strugtures do tese algae plants have? Make

shetches of some shapeswhichinmerestyoun
S What different forme dothe algae plants oecurin ie.g. clumps, mats?
e AV s e most comn species of algae present?
B Ave the dlgue providing sbelter for animalsd 1Eso what types?
G b thiere ary evidence that e alzac are being grazed? What by?
1 W hat Bappens 1o the algae wher the tide drops leaving 1t temporarily

e overed? W hat would happen il this drop were permanent?

Questions to consider

1.

i ..}

1.

W Tt desvou Uiek would Bappee i von prata net or Cape over your ared so
that ne amimals coubd enter the aies?

What are the tunctions of algac on g reet?

What similarities and differences e there between your algae forest and the
forest on the sland? Draw up an dinstrated chart to show this, Display at your
bBrase camyp.



Ideas for further things to do

14, Compare aleac maps from different areas on the reef flat or from different
places. evoveet flat, reef crest, leeward <ide windward side. What differences,
it ans ., dovonr observe?

15. Do the variety and densite of dlirae seem to change as you move across the
reef flat towards the reef rim?

Readings

Mather, P, and Bennett, | 1984, A coraf reef hamnithook. Brisbane: Australian Coral
Reef Society.

Cribb, AB., and Cribb, FW. 1985, Mamt life of the Great Barrier Reef and adjacent
shores. St Lucias Lniv. Qld Pross,




32. Getting to know an active reef creature 2 hr ©

Concepts
Lcosysterms
Adaptation
Structure
Function
Behaviour
Ervirommaent
Habitat
Niche

Skills
Observing
Recording
Inferring

Attitudes
Appreciation
of natural
environment
Perseverence
Feeling of
achievement

Alm

® 1o observe o dving reef cregture to find out how the animal is adapted to ttg
enviranment through its structural, functional and behavioural characteristics.

® Todesribe in detail the particalar habitat of the selected animat,

You will need
® Reef-walking gear and gloves

® encil and notebook
This activity shoudd take place at low tide.

What to do
1 Decide on an aninat vou would ke o find out more about. Choose a fairly
slow-muoving animal,
Supgested animals: hermit crab sea hare; sea-cucumber; blue sea star; cowry
or other Llarge mollose,

[

Find o, Note it position exactly,

3. Roughly sketch its surranndings to seafe if possible]. On this skeleh, mark its
position and then muap any movements throughout your observation time.

4. Desoribe the appearance of vour animal, Use labelled sketches, note colours
and make measurements. Take particalar care to note all the structural
feattires of the animal which voo think are important adaptations,

5. Try to tind out from your observations:
fay the particular habitat or micro-habitat vour animal seems to prefer
i hrona it feceds
icr how it moses and s rate of movement
el what itreacts toand how it reacts AL a last resort only, how 1t reacts to

youLvour shadow, vour nedrness, your totchj
e dr camoutlage or defence mechanisms the animal has
it any predatons i seems to e
Sy competitors it seerms to have
iht whetner itis solitary or whether it hives with others of its kind. How many?
b Write upvann results andd display s oo imaps and illustrations,

Ddincuss vonr results with refercece to the necds ot the animat and survival,

=

Wit s o ammial’s miche?

fdeas for further things to do
B Tre todiscove: the range over which vons aonmdl moves in g specitic time
thonrs, o day, g week:
9. You will need ta gt same thought o esperimental design, e.e how can
vou e vour animal? How will van map movements?
10, Design e pertect predator of yoar anumel
1 Find out more about your aninial rom books and other reference material.



Concepts
Diversity
Classitication
Phylum
Class

Species

Skills
Observing
Recarding
Analysing data
Classifying
Attitudes
Intorest in
naturel
environments
Interestin
processes of
SLIENCE

33.

Animal roll call 3hrt+ P

Aim
®  To make alist of gl the different types of animials you see on the reet flat
&  Doclasity these reef-flat animals into major groups.

You will need

&  Recfwalking gearincluding gloves

®  Notebook and pendl

& Iransparent viewer for fooking underwarer

& Polaroid camera joptionali

®  [Lape-recorder joptionali

&  Smuadl sheets of paper 1d block af seribble paperi

®  Pictures of common reet organisms an a sheet for use n the field (optionall
What to do

1. Throughout vaur visit, compile adist of all the ditferent types of animals you
see on the reel (it Commoen names will do.
It voss don't know the namic ot an animal. observe icoarefully sketeh it or
photograph it, or describe o into the tape-recorder. Do not collecr animals,

1 Make a note of different repes of habitats thiving places) where you see each
T of animal,

3. Putthe miarmution about each type of animul oroa separate sheet of paper,

3. How many differens types ot animal did vou see?

|

Nowe classifvos oo animals into groups.

ial You might ket sort then into eroups accarding to their phyvlum fand it
pemsible el Fodo thevou aill have to read ap o the distinguishing
chunacters of phva and chisses and ndentny the phylum and dlasss to
whie b each anional belorgs,

e Alerratr el vormisht want 1o asalv the animals accordmg to some
crthier sostenn, e accordne o whethior mobde vor noty; feeding habits:
eddiliility colon sl places o o other charactenisic,

o Arranpe vor sheets af pagper into g booklet or make g wall display showing

the zrouping vou've chosen,

Ideas for further things to do
7o Use e tres i the hterature to v 1o idennds as sy of the tpes of anmialy
as peeitiles Tre o apply g genus iand n sosable s speciesy name to each,

B et sl roll call tor treerect tront esnorkedlingd, cav iwalking s and
el cret connhiee s Compdre the tamiber o types vou recosd in these
virroneris ot the nombie: seen on the reet fat, df there are differences,
P sarhicant s this?s Are sore annsabs tound o severdl of thase mayor reet
e lioTiens?

Reference
Stather, Pooaed Beonett, I PSS A vl coe feodfbook, Basbane: Australian Corad

Eoset mociety .



Concepts
Phylum

Class

Species
Classification
fdentification
Biolowical key

Skills
Observing
Recording
Classifying
Using literature

Attitudes
Appreciation of
natural
CnVIronments
Interest in
methods of
SCICMCE
Enjoyment of
outdoor
experience

Classifying can be fun

2hr+1hr o

Aim
&  To classify common animdls on the reef flat
® Todevise and use a simple biological key.

You will need

Acmanipalative permit for o sita handling

A natehook and pencil or portable tape-recorder
Reef-walking gea

Some friends to try out vour key

This activity requires two hours in the field and about an hour at base camp.

What to do

Before vour start, review safety precautions {for studying reef biota.

{3

1. Find about wer different common animals on the reef flat, e g, sea-cucumber:

clam: tube wornmy, sponge; fish, ascidian: crab; stromb shell; chiton: sea-
urching coral

As you find cach animal. observe it caretully. Handle it gently. Do not remove
trom sife.

Make a note of some castly observahle characteristics which you think might
be useful to define the group ta which this animal belongs,

Replace ecach animal where vou found it

Nowwowith your partner, sort out your notes on these animals, Consider one
characteristic at a time and divide the animals into groups on the basis of
presence or absence of that characteristic. Do this until each animal has a
place of its own in your system. This can be written down as a biological key
such s the one below:

Exarmpie af o ke
Tt deus
thir o lees

e rah
e to 2

2o fins aned scaly bods fish
i o tins or scaly body goto 3
e hods soft no shell skeleton or auter casing B to 4
b somie bard pants, shell skeleton or outer casing g o6
4. gl Hoengare bods with apering ar other end: sea cucumber

not attached
iy Body notelongate; atuiched
5o dad small ranslucent, jellv-like. with 1 or 2 hody
openings at top: living with others in colony
ib1 Body <oft but not jeile-hke; many openimgs in body
bt

g0 105
asciclian

sponge

Neow Iy out vour key onosome friends Give thent a copy of the key and an
exdriple of one of the tvpes ot anieals vouve ysed to make up the key, See
whether they can use the key toidenting the specimen. Amend your key if
necessary, Triglh it furthern o iniprove i1

Samething to think dbout: & the keyv vou've made useful only for identifying
exacily the came species as vonrused in consiucting the key? Oris it useable
with @ wide range of species?



ldeas for further things to do

8. On the hasis of vour own observtions and of vour reading about invertebrate
groups, try to make up a key which could be used to work out which phylum
of invertebrates & particular specimen found on the reef flat belongs to. Make
sure you refer only 1o casily observable churacteristios. Try out your key on
some Triencds.

9. As a result of reading and vour own observations, produce a key to the classes
of just one phvium. A good one 1o try would be phylum Echinodermata, Ity
classes include Asteroidea, Holothara and Ophturoidea, See whether the key
can be used to identify some ochinodern found on the reef.

10, Using members of just one ¢ lass, produce a key to s species. You could try
this for « lass Holothor:

eg. red-bellied Heoiothuria edul
FIRIEN Hodothuria atra
curry-taloured SticRops vanegatus
green Stichopus chiloronots

long, thin, strped  Svaapta faculata

References

Rosen, G, and Kelly, N 1981, Focus on lite. Svdney: McGraw Hill,

Mather, P, and Bennett, 1 1984, A coral recd handhook. Brishane: Australian Coral
Reef Society.




Concepts
Proedation
Adaptation
Survival
warning
coloration
Camouflage
Counter-
colouring
Behaviour
Symbiosis

skills
Observing
Inferiing
Recording
[ise ussing

Attitudes

Apprectation
of natural
grvironment

Confidence in
own ability
1o make
ohservations

FIELD SHEET

‘ 35. Animal survival tricks

1% hrt+ J

Aim

® Iotind out by ohvervations the methods (o adaptations) which a variety of
different reef animals use to protect themselves from predators or to
successtully “waen off " ar Tteick T their predators,

You will need

® Lsual reef-walking and/or snorkelling gear

e  Notehook o waterprooted field sheet attached o clipboard and pencit
® A partner

This activity could be spread out over vour trip, so that vou collect information on

every reef watk or snorkel.

What to do

1. Think of all the different ways an animal might protect itself from predators or

“warn off 7 or Vtrick " its predators, Make a list and tey to find at [east one
antmal which tits cach category. You will probably find lots you hadn’t
thought of.

Here are some commaon ones to start you off: stingray; blue Linckig sea star;

brittle stai; epautet shark: turtleweed crab: gobies; nudibranch; hermit crab;

cowry; (lutemauth; threadfin butrertly fish,

PoFind an animul. Obseove it in its environment. Watch its behaviour as well as
ity colonr and shape. Add it to yvour list if vou feel it's a good example.

3. Copy the tield shect eaample or invest vour own i vou prefer,

35. Animal survival tricks

Ackipritions which enahbde animals to avondf predateon

Aneral

Strigctoanal Bebavioural e this adagptation hedps the animal
adaptation addaptation o aveid ity predators




36.

Colour in invertebrates 2 hr L

Concepts
Diversity
Zooxanthellae
Ervironmaent
tnvertebrate
Habitat
Corredation
Random
distribution

Skills
Observing
Recording
Mapping
Analysing
Hypothesising

Attitudes

Appreciation
of beauty and
tliver it

I T

Al
®  Tosunvey the diversin, of colour inasariety of invertebrates on the reefand
to attemipt Lo cotrelate colour ditferences with different reet environments,

You will need

e  Notwhook and pendl

®  Mup of reef-top

®  Compuss angd medasarmg tupe

® sual reefawalking and or snorkelling gear
This activity should e conducred at law tide.

What to do

1. Select aninvertebrate species within which yvou have noticed colour variation,

2. some suggested species: clam iTridacoa masimai, tube weorm Sprrobranchus
IO

3 Select asegment of e reef-top to survey. This shanld start fram the beach
and end at the reef crest. You may decide 1o either couitt everns animal one
line transect ar sample aver o broaden area.

4 Surey vour dred. bor each animat, record colour, position idistance from

Brerae bamed habnat,

Plat colowrs and map and o use a gad or scoring ssstem to ey 1o diseover of

cotaur ~eems to be reiated 1o habitat o distance fronn the teet crest or any
ather Tactor of the reef environment,

()

60 Carams conclusions be drawn? Can any correlations be made or iy the
divtribston random so tar asvou have been able to find out?

Some questions to consider
TooWhat advantapges might coiou varaton have?

G 0re to tind ot what causes the colaur variation mosonr selected invertebrate

"s[)f’{ TR

Ideas for further things to do

Boosprves other areds orodittercet sades o0 the reet for comparson.

T A there o chishrie s difterence et een the results tram the sandward side of
the cedarnd aed tose teom the leeaard <pded

Readings
Cotasli, 0 1978 S et cenab et comireaties I Biofouws grnd peology of
Cernd srere el QU Joes and BoTnddvan,ands 2o pps 20000 New Yanks

VISR TR LR

Ate Sl TR 19745 Coosaee tate opslinon size and mantle colaration e the
Wt et cnnny Fiicfac o s cRose g Cae Bree Island, Capnieonn
Coronps Qui-enshand e Pooc o b Secomd Tarces il ¢ ‘ol Kot

SLA NN [ 2O Brsbrars Gt Barvier Reet Comiriltee,



Concepts
Diversity
ticrbivore
Carnivore
Predator
Grazer

skills
Observing
Recording
Analysing
Synthesising

Attitudes
Confidence in

oW powers of

observation
Curiosity

Getting food 2hr+ .

Alm

® To abserve avariety of invertebirates feeding on the reef flat so as to analyse
the relationship between the environment, the animal’s way of life and the
food it eats.

You will need

® Reof walking gedar

® Snodkelling pear toptional

& Transparent viewer fon reet waiks
® [icld sheetand pendal

® Lndenwater ~late moptional:

® [upc-recordern iaptionals

e  Cameraioptionali

What to do
1. Throughout the time vou are at the reef, make observations of reef

invertebrates feeding 1e.g. sea anemone, sca-cucumber, crab, gastropod,
chiton, clam. Observe cach animal carelully and make notes an the fiedd
sheet ton record into the tape-recorder] ahout:

its habitat o brief description) .

what it s eating

how it obtains the food

type of food

whether the animal is mobile or sessile [fixed)

if mabile, how the animal moves

i mobile, an estimate of its speed. iSee if you cao devise a good way of

medsuring speed so that compdrisans between animals can be made )

2. When vou have butlt up a number of records, analyse the infarmation, Can
YOu plat e any of the organisms youve observed into fee ding groups such as
predator, grazer, tilter feeder scavenuer. Can methods of food-getting be
related to other aspects of an arganismi s wav of life, especially such things as
immaohility and locomaotion? Can miethods of food-getting be related 1o an
organism’s hahitat?

ideas for further things to do
3. You might like to get from books some more intormation sbout feeding by
animuls you have seen in the tield.

References

Fatbroat, Do 1988 Roaefor s Thest Dok or the Gread Barerer Reet svdmes,
Roorde: w [,

Hennett, L1981, The Great Barrier Reef, Svdney: Lansdowne.



FIELD SHEET

37. Getting food

Animal

Habitat

Foed

Haow
olyained

cobile

[§1a
\(\\SJ'.JI(‘
{rixed])

Aothod of
foc enmotion
fif ary)

Speed




38.

Foram studies 1hr+ 1% hr o

Concepts
Size
Protoroan
Test
Diversity
Renthos
Plankton
Habhitat
Sediment

Skills
Observing
using lens
OF MICTOS Ope
Manipulation
of small
objects

Attitudes
Curiesity
Poerserverenoe
IMterest in
natural
ENVIironnenis
Interest in
methads of
SCIE0e

Aim
® o lhecore saare of cancion topes af teef-tap torems and to gain some
i to the contsibutos of these animals to reet-top sediment,

You wiil need

Pornnt

Sediment waripies

Flard Terns

Fine weatercoionr broshdil sabvico,

Steveormi vons one 00 posChie and leht source i available)
Perri dishes o cionaly

Matchboxes cospecial cardhoarnd storage travs [optional;

Rese Bengal solbtion ioptiseeal

Thiv v g solution of dleoho! 207 and Rose Bengal stain (077,

This o tivity reguires un o an biour to coliect samples plus another hour and a half
I ; i

For iy thege,

clfe) fning c,mv'ufefr'-y unrroniced by visitors
picalioot lonens for short, These are small, single
celied organisms W” r"h Lk thoar well kaown retatives the amoehas,

s Sareoding Howaver, unlike the Amoeha
e, foramis in the sea have hard shells.
i made of calemeen carbonate and thay
are G !fr'.f.' VEIY OO -"JP ‘X i straotine Porrlain outor Surfaces beanng
Spikes, knobs and ridges. Most foram e quste tiny -— sizes usually are
izt wizer O 7 meg ;md 2 I e tropical environments they

: shape and 5128 a5 Coing. So-
e o eed s, oy rade L almost entirely of

C2enrnrtoe FOet arnenay Wi

Ave M forag

oo

Prophyinim

AL S '?u‘La, RIS
-
ih

L HOow v os

What to do

T Coilegs g o miIH;ll(‘\ of seediment trom varions places oo the reet,

Snguested socationss heaclreor it reet rimand it possible, reef slope.

Abiont 50 TG0 o for et semple sl do.
e Back ar basesesare e the s cdunent caretally ssing g nncroscope if
possitile s Prekoout s mtm disterent xinds of tonaun Lells as vou can,
o M moans diferent tupes cainvou i Can conidentify any of them?
thoa rererence pniderl st s Sather and Bennert 1984 or Maxwell
MR Do the samples cave different kinds of tarams?

Sonn When rectawalking look tor alaoce clumpe toowhich living forams are
dttachied . Tartdle weed {ChiGrodfeasis Sntniate ) and chain-weed
Ly e o tepes warti IS tirg, Coflect pieces of the algae.,
Taice buck 10 base in S e Ter aid cxamine,

i Ao different tepe of faranes att hed o differont kinds of algae?

Sy o identd \ the farames usings referesce marerial. Make sketches of
shiapies i wee,

i) Canson detinguish Tving from cead 1orams? What colours do vou sece
dimosg the tving ones?

3. When walsing on the eect rim taok i small pools and analgace turf for
confetti ke disc-shaped farame Thes jrnabably belong to the genus
Marginopora, Take some hack tar a dose look under @ lens or microsc ope,
Can vou see structures in the interior of the tes?



ldeas for further things to do

4

~]

10,

When walking on the beach look aut for disc-shaped or star-shaped forams in
the sand. In some parts of the world, dise forams are used 1o make necklaces.
Look carcfully ar a living disc-shaped Foram. What colour is i1s protoplasm?
Why do vou think it is an advantage for large forams which contain
rooxanthellae 1o have a disc-like shape, rather than, siy, « sphere or rod-like
shape?

Read some pubiished descriptions of reef sediment e g, Maxwell 1968,
Hopley 1942). About what percentage of reel-top sediment is derived from
forams?

Find out how abundant livirg {forams are in different sediment samples by
adding Rose Bengal solution, This stains the living forams red.

Firnd out something about the mternal structure of o large foram by making a
thin section of it (see instructions below]. Which is the first-formed part of the
shell? How are the other chambers arranged?

Read to find out how faranis obiain their food, and what animals eat forams,
Draw a food chain which inclsde farams,

The forams which live on the reef itsell are benthic types, Some shetls of
planktanic types ot forams can also be found on ieet-tops. They are much
smaller {typically less than 0.5 mm in sized and thinner-walled than the benthic
ones. Have you noticed any planktonic forams in vour samples?

Make a reference collection of forams ina matchbox or special cardboard
foram tray [see details belowi,

Notes on foram techniques

fa]

i

(e}

Some large reef forams can be spotted easily with the naked eve. For smaller

species or fine detail, a microscope 1« needed. The ideal is q stereomicroscope

with a good light source and a magiitication of 40 ar more, If vou don’t have

a microscope, a hand lens will help,

T search rhrough dry sediment for farans vou need ro sprinkle the sediment

thinly on something witt a dark background, A perrd dish resting ora black

background will do.

Pick aut the forams with the moistencd tip of a top-quality. very fine

watercolour brish (00 sable) or the damp up of 4 needle, it takes a bit ot

prictice,

A collection of torams can be mounted with glue on a cardboard tray. Paim

the inside of ¢ matchbox tray with a thin smear of glue such as gum drabic. Led

the glue drey. VW hen the forams are put an this with o moistened brush, they

will become attached. Other slues and solvents can be used or even doubie-

sicled sticks tape. Spedial cardhodrd travs tor holding forams are available

commercially or can be homemade,

Muaking o thin section of a foram shell:

® Choose d large foram.

®  Attach it to o glass shide using a smear of g clear nail varnish,

®  Lnder astereomicroscope, grindg away the top of the foram using a
roughened glass shde (This can be prepared by rouphening up a glass
Jdide with some fine carborundum grinding powdern or sandpaper.]

® When the top ot the foram has been ground away, use naif varnish
remaover 1o release the foram. Turn the foram aver, carefully reattach and
grind away the second side. Now vou have a section which shows the
internal structure of the foram sheli,




Readings

Mather, Pand Bennett, 11984, A corad reof handbook, Brishane: Australian Coral
Reef Societv iContains shedegianhy of Creat Barrier Reef forams.

Maxwell, W.GH 1968, Arkis or the Criat Bastior Reet Amisterdam: Elsevier. pp.
172-76. {Contains lists and photogiaphs of Great Barrter Reef forams.

Further reading

Hedlev. RAH, and Adamis, C.G 19799 oraninitera, vol. 1 London: Academic
Press.

Jell, ]S, Maxwelll WG and McKellar, R.COT965, The significance of large
foraminifers in Heran lsland reed sediments, J. Pafacant, 3% 273.79,

Murray, LW, 1973, Divtribution and o ologe of iving benthic toraminifera,
London: Heinemann,

Fig. 3.1 Commaon reci-tag toraminitera
NRNEIRS NI TSTT St O NI TR I Y

S N N T LIRS TR TN o

s prarig s ing
CHlpladie, g TSI iE
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Concepts
ldentification
Producers
Consumers
Larval forms
Food chain
Adaptation

Skills

Observing

Recording data

Caollecting
specimens

Lising equipment

Attitudes

Curiosity

Appreciation
of interrelatedness
of ecosystem
components

Drifters 2 hr+ il

Al
[ ]

m

To identify some organisms that make up plankton (“drifters of the sea™).

To develop an understanding of the role of plankton in marine food webs and
in life cycles of organtsms, and of the part played by plankton in the
distribution of marine plants and animals.

You will need

® Plankton net

®  Boat {optional]

o (ollecting jars(s)

&  Formalin (3 %) (Warning: Formalin should be handled with care)
® Petri dish

e Hand lens {20x or greater}

®  Stereomicroscope {if available)

e Collecting permit

What to do

1. Collect plankton from reef waters using a4 plankton net. This can be done by
towing a net either by swimming or behind a boat tor 5-10 minutes {boat
speed, 1.5-2 knots),

2 tis possible for you to collect more than one sample, collect plankton at
ditierent times of the day from difterent areas of the reef, ez windward side,
leeward side, lagoon.

3 Place each plankton sample in a labelled collecting bottle, Some material can
be looked at when fresh itascinating!s and some can be preserved for later
study juse a 3 per cent solution of formalin and rinse off in sea water before
observation).

4. Search through sampies to fird different formes of pltanktomic lite, A hand lens

can be used 1o begin the sorting out and identitying of various types of
plankton in a petri dish. Farther examination should be carried out using a
microscope, if available.

Although plants are very abundant amaong plankton. they are extremely
small. You may not be able to son them unfess you are using a fairly
powerful microscope.

Ll

|

Can you pick out any plants unang the planktond What helps you to
recognise that these are plants?
In tresh plankton, what kinds of miowvements can you see?

Use the plankton dentikiv ip. 0003 1o identity as many different types of
plankton as possible from your sampleqs),



Questions to consider

8.

1.

What is the importacce of plansion in ocean food chains? In particular, why
are phytoplankton iplant plarktony impontant? What do zooplankton eat?
What are some arganistrns s Bicn conocnre plankton? Make some diagrams
showing ocean food chains or toosd wobs which involve plankton,

How do the shapes, sices and materniais of planktonic arganisms help them o
lives a floating lifestyle?

Many animal species have planktonic lirval stages. What might be some of the
benefits or having planktonie Lirsae?

How is the colour of ocean water related ro plankton?

ldeas for further things to do

12.

13
14.

Find out hiaw scientists are now able 1o nuip plankton movemerits from
satellites. Why could this be nnportant?

What would be the etfect on the reet it all the plankton disappeared?

What could cause the doath o disappearance of plankton in reef waters?

Readings

Nowaell, LB, and Neweldl, ROWIT Mariae plankton: a practical guide. London:

Hute hinsorn.

Wicksead, LHL 1965, Anintroduction to the study of tropical plankton, London:

Hutchinson Tropical Monographs,
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40. Luminous life Yahr e e

Concepts Aim
Bioluminescence ® 1o esamine and try 1o idenn?y el organisms which display bioluminescence,
Plankion )
Skills You will need
: " e Plankton net
Collecting o
- A & [oat inptionals
Ohserving ) P

T o Collecting ju
Recording :
Experimenting e Hand len
I(.ii’rﬁif "il.\ , b ® Microstope
fentitying ®  fForceps
Attitudes &  Photographic paper
Cutiosity & [Permit
Desire to question

What to do

1. Gotor a walk at night where the water meets the coral cay sand. Movement
aver the sand can cause Certain agquatic organisims at the water’s edge 1o
bioluminesce (“light up”i. Trv o sample these “lights” by picking them up
with foreeps from the sand and placing in a collecting houtle, (Alternatively,
pick up a small patch of sand which contains a fight. Place in a bottle and,
back in the laboratory, try taisolate the organism which was lit up.} In the
laboratory examine the biofuminescent organism and try to identify i, using
reference material.

2. tar Collect plankton from rect waters using o plankton net. iRefer to the

wehnique inactivity 39, CDrfress'

b Txamine the plankton sample in the dark — either by collecting at night
or using a dark reom. 1f bioluminescence i not readily observed, shake
the plankton in the bottle,

(1 Try to identify what planktonic lite bioluminesces, What phylum. ¢ lass?

3 par Find ot by observation, something about the nature of the

hioluminescence of the arganisins you've collected:

& |5 it continuous o infermittant?

® I there  fatency perod. e, does the light go off {or a period of
tigreé

How long do tlashes last?

Doy the tight affect photographic paper?

s the tight produced any ditterenth when the hottle is shaken?

Does the light intensity always reawin the same over a period of time?

Whatt experiment can yvou do to showe this?

b1 11 a camend is available, try 1o photograph these tlashes, [Don't use your

camera tlash

Ideas for further things to do and think about
4. Try to find out what bioluminescence is. What causes it?

5 How could hioluminescence be a survival advantage to reef organisms?

NOTE
This activity cannol be carried out duritgy some parts of the year.
Bioluminescence 1s not predictablo.




41.

Coral polyp - architect of the reef 2-3hr e

Concepts
Polyp

Caorallite
Colony
Nematoryst
Phatosynthesis
Zooxanthellae
Symbiasis

Skills
Observing
Recording
Analysing
Llsing literature

Attitudes

Interest in
natural
environments

Aim

® o become tamiliar with the basic structure and {function of polyps of a stony
('f)['(il.

& 1o recognise similarities and differences hetween various polyp types.

® To gain some undernstinding of the way polvps contribute to building of a
reet,

You will need
® Recef-walking gear

®  Board, paper, pendl

® Hand lens

o Simall plestic ruler

®  Trunsparent viewing Breyx (optional

® (ainmera |_uptif}m!:.

The ficldwork in this activity shoulil be done over two to three hours during one
or several fow-tide periods.

During the daytune, most coral polyps withdraw their tentacies and so
cannof easily be scen Howover. a few different types of recf-top coral
polvps are extended during the daytime and can he used for this study.
These are: daylight coral tGoniopora). argan pipe coral {Tubipora
musica) soft corals {Sarcophyton and Xenia). Mushroom corals (Fungia)
also often extend their teriacles during the daytime.

What to do
Polyp types (fieldwork}

1. On the roet tat, find ¢ cond colany whose polvps have tentacles extended,
nitially, tind o daviight coral i possible, This can be recognised by its long,
thin polyps which withdraw quickl wher you touch then IF a daylight coral
cannot be found, look for organ-pipe coral or one of the soft corals. Organ-
pipe coral Basa red skeleton and pale green polyps.}

i, Make simple sketehos showimia plan of the polvp and a side view. Give a
sl

b1 Make notes on other aspects of tie polvp. How many tentacles are
Visible? Wihat other structurnes can voil seed What sort of skeleton iif any)
does it Bave? How does the polvp behave? What is its relatiorship with
other polvps?

Locate e othen kends of coral codosies,
observations on their polvps.

Hted above and make similar

[

Mushroom coral polyp {fieldwork)
1On the reef flat ook out tor a mushroom coral iFungial. This is g solitary
coral. How wide 1 the polyp? Where is the mouth? Is the coral attached to
anything? Are the teatacles extended? What happens if a few grains of sand
fabl it

Ideas for further things to do
Coral skeletons (labwork)

4. Look at the skeletons of some dead stony coral colonies and try to identify the
limestone cup icorallited built up by each polyp in the colony. (Using a hand
lens or microscope is worthwhiles What colour is the skeleton? What shape is
cach coral cup? What internal structures can you see inside each corallite?
What function do you think these might have? Where do you think the living
polyvp dwelt in ecach? Record vour observations as labelled sketches.



Nematocysts ([abwark)
5. 0n vour faboratory at school, o in g reet research station iy ta observe the
discharge ol stinging celis inematacystisi from the tentacles of o ses-anemone,

PAospecitie collecting permii is needed i g reet animal touwsed.

a1
th
i
(di

|if s

i

Take a clean slide and fick s ithe protein iy your saiva will act s g
TRTHIESS

Toch the slide te the temacle of anemone or cordl or best o all, a
Brecreid ithee have very large and beautful nematoc. s,

wlene blue v vinlogioad stain thar will heliy vosi see the

A odrop of mes

stractures of the nematocest.

YWarh oft the methyiene blue.

Place a cover slip on the slide,

Vieww under high-powered microscope. identity the following structures:

®  Sematocysts consist of ¢ capeule contaiming a tightly coiled and folded
thread.

® Discharged nematocyst with the threads averring,

&  [ischarped threads of varying length, diameten aad steacture, They
commanly bear o tormidable array of spines. Several different type< of
spines mayv be present on a thread of a single nematocyst tvpe.

Further questions to consider

B0 Table 1.7 shows g simple dassification of phylum Crirdaria, The corals vou
obyserved in the field Delong to dlass Anthozoa. Based on yor abservatians,
which helong to the besacoral group and which belong 1o the otocordd

el

Lroup?

Tableo 477 Pl Cridasie oAl

Masve stinmzing ©ella-tenatooy -t

‘ Class Hvddrosoa O Lpsy Scvphoeson s AAthioso ]I
U in life history, vsuailv an Usually there is only o medusoid stage o lite bostory - pooypondy.
Calternation between free- nedusoid stage in lie :

SN M- old sstiiry e Beosselly -tishe Soantliae Al viinaria '

stage jethc-fish T and
fixed polyp staue

dheaccraly: vl e orals
e baor muipies ob b Have 8 bravchimy

FRATRTRTEES Terlas ies, :
' e grcngs suchas Sostly do not bove e !
AT TE LTS STRINENA TS lirvestone sheleters icnd
sheloroesg and ST s najor fet ‘

sl et cotals stomn buldera Inehdes thie
covalay These corals buane sofs cordls and the s
Fimestore shocde ansand i, sta bans, seapens
Are e gpon v bl atnbother woonages, v
Caear Barner Reef spoeoes
ey b e b cedonred,
[Pt ~hasis o
Gliaeiotn Cantand red

il e o LR ST A
spac estal Do

[T




70 Read roind ot oo about ston corals D leractinia

it What e the most tavourabie conditions (or the growth of reef-building
corals?

e W he e st corals tound onts inclear s sBallow waters?

i How do carals captare sheir fond 2 What are sematooysts? What do they
{][]:) )

vt What causes the colonr of livisg story corals? Whv does the colour
dinappearwhen the coral dies?

e W hat s the role of the minate aigae, 2ooxanthellae, which live within the
tsste Gf rect-haildimg coradsé How do the corals benefit from the
preseace of the sooantiellae and how do the sooxanthellae benefit
rrom being s the corals? 1sthis sy mbiosis?

i1 How do conabs produce their skeletons?

o What are some natural apgencies which destrey coral polyps? How can
Boman activities contribute 1o coral damage!?

ihi How do corals reproduce? What kind of sexual and asexual processes are
i olueed?

Readings

Deas, W, and Do, 91976, Corals of the Great Basrier Reef, Sydney: Ure Smith,

Goreau, b Goreau, NG and Gorea, 7001979 Corals and coral reefs. Scientific
Amwerican, Auust 1979

Great Barrices Reef Marine Park Authorine, Reel Notes series: The eoral polyp, The
sott tore s Coral spasening ovent.

Jerkiny, 81983 Seashore stadios. London: Allen and Lnwin.

Mather, PoLand Bennett, 11984 A coral reed fandbook, Brisbane: Australian Coral
Reef Sovety

Sheppare, CRO1983. A noatiral btors o the coral reef. Poole, Dorset: Blandford
P

[E s,
Talbot, Fooed, 1984, Beadon dheest bock of the Great Barrier Reef, Svdney:
Reatders [Dipes
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J 42.

Love a coral clump 12 hr .

Concepts
Structure
Characteristics
Community
relationships

Skills

Obsenving

Measuring

Drawing

Recording

Lising reterences
in the field

Attitudes

fnterest in
ndtural
environment

Enjovment of
trLtdoor
CXPEeHC e

Aim

® Tobecome acquainted with ~ome coral and it assoctates.

You will need

®  Reef-walking pear

®  T-mete rule or apes cdipboard and pen, or undervaater slate and pencil
®  Map of the island andJor its reet

®  Pictures of commaon coral forms {for example, on CBRMPA jeaflets

®  Snarkeland mask or ghass-hottomed viewing hox or tube tontional;

What to do
1. Select a small area or clump of coral in shallows which you can observe
several Himes over o few days,

20 Muark its position on the island reef map.
5o Draw yaur cizmp, fooking down on it and then looking at ity side view.

4. Measure your cJempn width, height trom its base on sand or rubble, and its
circumierence. Record these measurements,

5. Note vour clump's shape, colonr and feel. Using coral pictures, try 10 decide
whether it is made up of frard ar sott cora and what the coral’s name s,

6. What happens 1o vour clanp at low tde s it eaposed? Does it have some

dlegd bits?

s vour coral alone or s it surroonded by fots of relatives?

g Whao uses vousr corat OWhat is it being used for? Are alpace growing on vour
clump? shells? wornes? Are fish <hettering in vour duimp? Are there tish olose
B2 Are samie creatuies merels movime around voun clump or resting on, or
in. ¢

9. What happens to vosn clamposhen sou tons b it? Canovou see its polyps?
Whent

FYAfRer cettmg o knes vann amp, considers what made vou pick that

prattis ular Gumpd are sou tond of 17 Make a list of some further guestions

abouticabich vondd fike to oaplone,

Ideas for further things to do
T Arteer it oteer actties 1 this handhbonk which isvolve coral and the

oot e g b e lose bt

Readings

Boomer D TS T Coren e Reot Svednes s Lansdownie,

Nather, Pooandd Sennetr f 1984 oo reet handboak Brisbame: Australian Coral
[t ool



Concepts
Corallite
Colony
Growth form
Asexual
reproduction
Diversity

Skills
Observing
in field

Attitudes

Persistence

Interest in
natural
anvIronments

43.

Coral colonies 1%2-2 hr+ '2-1 hr .

-

Aim

® To become familiar with various shapes in which coral colonies grow.

® To become aware of various ways in which coral polyps are packed together
within coral colonies,

You will need

¢  Reef-walking gear ipart of activity could be done snorkelling)

&  Board. field sheet, pendil

¢ (Camera [optional)

This activity requires between 10 and 2 hours at low ride for fieldwork which
could be spread over several low-tide periods, plus ' 1o 1 hour for a study of the
lfterature,

Almost all stony corals arg colories of many polyps living together,
Colonies differ in many ways: the overall shape for growth form) of the
colony: the size and shape of the corallites (limestone cups o which each
polyp fives) the way these corgifites are packed within the colony.

What to do
1. Go walking on the reef top: look into pools; snorkel over the reef edge, if
passthle Which ot the common colony types shown on the field sheet can
vou spat? Record vour sightings an the tield sheet,

2. Considering the various shapes in which coral colonivs grow, what do you
think nught be the particular advantages and disadvantages of each shape for
growth and survival? Think about: ability to get light iwhy is this important?);
ability ta filf space: ability to resist being broken,

3ot there are rabhile piles of dead corals on beach, look at some of these coral
cotonies,
a1 vou had no prior knowledge of corals, hut were asked 10 classify these

colonivs into difterent groups, how would vou go about the job in the
fiedd? Honw mamy ditferent colony kinds can yvour fird?

(b How are coral polyps packed together o each colony? Yor each colony,
try to decide whether each surtace pir was the home of one palyp or
several, s packing material developed between the walls of adjacent pits?
How wicle du vou think each polyp was? Are there clear radiating
partitions in each pit?

Further questions for you to consider

4. How coulf people’s activities attect coral colonies? Which coral enlony shapes
do you think vorld be most easily domaged by people? Discuss ways in which
this could be mvesticated by reef researchoers,

Hewa fast do caral colonies grow? How s coral growth investigated?

[Wa]

b Duscientists consder that a particular coral species grows in only one colany
shape or not?

4

Are afl the polvps ina colony the sane? De different polyps in a colony

functons in different ways?

B I there any communication between the separate polyp members of 4 coral
calony? If so, how?

9. Coral polyps canreproduce sexually, but they canalso reproduce asexually by

buddimg of polyps and fragmentation of colonies. Try to find out something

about asexual reproduction in corgls,



Idea for another investigation

T, The genis Acropons s one af tee niosl sbundant of coral groups. Using the
lirerar e, P ot the dhstiveniadrne characieristios of the genus Acropora,

e Lield or in a laboratory

woves arew and how new coral cups

Lo ate a specaen ol nranch v o
coslectiom, Tow Tou e cossland S The s

develop Wit Sappers o e corg oo al the np ot each branch as the

Branch grosed

Related study

At 41 T Creal polvp ectetee s ot ihe ec i vondd be done before this

RISTINIAY

Readings

Deas, W and Do, S 39060 0 caalsoe i Cvat Harrier Reet. Svddney s Uire Smch,

Great Barsior Reol Mo e Pk Aoihiond . Be ot Notes series The coral polvp:s The
sOfE tesin b Cloral spra i v,

Mathoer  Pooand Bernew LTI A onsd roed hondbook, Brisbane: Aastralian Coral
Rleverr Senqqeety

Palbre, b od 1983 Reacfors e Dok af the Coreat Bardier Reof, Sydney:
Reade:ss [hpest




FIELD SHEET

43. Coral colonies

Packing arrangements of polyps
Which of these can vau sport?
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44.

Concepts
Skeleton
Corallite
Species
Cenus
Septwm
Polyp
Drversity

Skills
Ohbserving
Drawing
Comparing

Atfitudes

Persistenoe

Interest in
natural
environments

A

Coral fingerprints

Aim
® Tolearn more shout the reatares of corals by comparing pictures of dead
cond skeletons with Iving and dead conal spocimens,

You will need

®  Reference materigl SMathor asd Bernoert 4Ry
®  Linderwater board and pendil

® Roecf-walking vear and: or snorkelling pear
This activity can be done ar both high and tow tide.

What to do
1. {al When walking ar snorkedling, trv to locate examples of living corals which
mate b the pattenms of corg! <keletons in Mather and Bennett. Note each
pattern as it is recognised, Sketch the living coral. Note the colours,
iby I vou're not sure abaut o matcl-up, put g question nurk beside the
picture. Why is it often ditfic ult 1o match the living coral with the picture?
2 4a) On the beach orreef-tap, or pethaps ing Dseum display, look out for
skeletons of dead coralwhich match the pictares inyour reference
midtertal, Onee auain make o sone i von make aomate b
ibi ls it casior by mare b pictnres with dead coral specimens than with live
ST3 13NN

3 AU yvaur base campy, miake g dispiay of amy shetches vou've made.

4, Make a listof the pretares forwiich matches have been found on the reef
volre visiting. Which speaies has heer most conunoney faound?

{deas for further things to do
5. Find out the mcaning of the ‘ellowing tao words related o corat skeletans:
coratitte, <eppom What tunenon daoes the septang perform?
b, Wheredbows in the coraliite does the caral paiyp live?

7o Learn the distingrishing charactess of Tour genera of corals,

Readings
Sathor, Pooand Bennetr L1984 A oeal coet Daadtoedk Brishane: Australian Coral
Koot Sosciety




B %5 Microatolls

Concepts Aim

Colany ® To study shapes and structures of reef-flat microatoils and to consider how
Microatoll these are related to cnvironmental conditions on the reef flar.

Tide

Reef rim

You will need

Change ¢ Reef-walking goear
Skills &  Paperand pencil
Observing ® (_.amem‘ {aptionall
Measuring ®  Measuring tape . _
Recording ®  Measuring rod. T metre in fength. marked into 2cm lengths
Inferring ®  Warch
Predicting - -
Cooperating Farly scientists gave the name microatoli to f'mg—shaped coraf colonies
with athers they saw growing on some reef flats. The reefs on which microatolls form
have a reef im which acts fike a "dam’” at low tide: the "dam ™ holds back a
Attitudes shaflow pool of water on the reef flat. This pool is sometimes called a
Interest in “maat”
natural
environmaoents
Interest in What to do
processes of 1. Find a microatoll on the inner reef fiat.

scientific
enquiry

(41 Make ashetch of the microatoll. How wide is it2 How high is it above the
reef floor?

(b1 Which part of the microatoll consists of living coral? What do you think
will happen to the microatoll as the coral grows?

(i Why do you think the 1op part of the microatoll is dead? Do you think the
microatotl will grow amv higher? I nor, why? iHint: Think about the effect
ot tiddes hered

idi Is the centre part of the microatoll dead? If so, why?

et Are there some younger microatolls forming in the centre of the main
M roatolls

20 tind some other microatolls:

fal Are dlb the microatolls made of the same kind of coral? Hf not, how many
tvpes of carals are forrming nicroatolls here? Make a simple description of
cach kind.

ibi Make sketches pwith g sealen of some ditferent shapes and sizes of
microdtolls vou see. Photograpls them it vou have a camera.

Foian Waorking with agroup, dose to anticipated low tide, keep a close watch
on the height of water over a number of nearby microatolls as the tide
tallv on the reef top, Using a measuring stick, measure the distance
between the water surface and the top of the living coral on the
microatolls ibveryone doimg this should make the measurements at
exactly the same times, aprecd an betorehand, Measturements should be
taken about fifteen minutes apart.

by At the lowest level reached by the water, is the water surface so low that
the diving coral is exposed? 1t not, how clase does the falling water surface
come to the living coral? If so, how anuch below the upper edge of the
living coral does it fall?

(v At the microatoll you're observing, i« the upper odge of the ltving coral all
at the same level? How can vou find our?
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idi Compare vour results with those from ather microatolls.

® s thare d similarity between the results for all the microatolls?

® I not. s there o similarity between the results for micraatolls of one
particular type of coral?

® I several microatolls give similar results, does this mean that their tops
are at the same level as one another?

® i the tops of microatolls i your group measurements are at the same
level as one another, what is the Bikely cause of thist How do you
think microatoll height is connected with water level?

4. Make a diagramatic sketch to scale showing your results from 3(a)

Ideas for further things to do
6. Changes to the height of the “dam ™ wround some reefs are thought to affect
microatoll growth, Severdl tvpes of unesual microatolls are itlustrated in figure
45 3 and descriptions of their tormation given iHopley 18982
(ar I figure 453, match the description given to cach diagram,
Which of the two kinds of micraatolls matches up with ecach of the
descriptions an the next pave:

& I leved of warer Tdammed-an” on e reef-top rises, then the fiving rim
of the microatoll mey begin o arow upsards and perhaps inwards,

o I the level of water “dammed-up ™ an g reet-top falls then the upper
part ot the microatoll will die and forther growth wall be ata lower
lowel,

b1 Look aroumd on vour reet-top. Do cithier of these unusudl microatoli
tpes ocour hire!

7 At Heron fsland some vears ago, breaching of the reet rim to form a harbour
ledd 1o a shight fowering o the level of dammed-up water on the reet flat at
low tide. What eftect do vou think this nught have had on reef-tiat coral
colonmies? If vou dare visting Heton Kland, iy 1o find out what happened.

Readings
Hoplev, 1982, The geonioepholosy cn the Grear Barrier Reef, New York: John
Wiley.

Jell, 15 and Flood, P.G 1977 Guede to the geology of reefs of the Capricorn and
Bunker groups, Great Barrier Rect provmce, with special reference to Heron
Reet, Diepr. Geotoge, Unin. QI Papers 8030

Scoftin, TR amd Stoddart, 1R 1978 The natire and sipnificance of microatolls.
Pl Trins KoSoe Tond ), B24 99112,



46. Corals in space

Concepts Aim
Competition ® loexplore spatial relationships and interaction between coral colonies as they
Resource Erow 1o occupy space on d rect,
intraspecific
Interspecific You will need
Interaction 8 Reef-walking gear
Aggression ®  Camera {if possible)
Skill &  Plastic rule approx. 30-40 ¢mn
ills . - L _ - _ _
Observing Ihis activity requizes about two hours at low tide on the reef flat. Your o
Comparing observations ('Inulfi be continued on the reefl slope by snorkelling or looking out
Analysing from a coral-viewing boat.
Attitudes When we sea corals growing near one another on a reef top we can ask
Interest in ourselves whether they are friendly neighbours or whether they are
methods of compelting fiercely with one another? If they are competing, what resource
science are they competing for? Can we see signs of their competition? How do
Interest in they compete? Who wins?
natural
world
Persistence What to do

1. Before vou start your ficidwork, look at the list befow of some conditions
needed by corals to survive and grow. Why are each of these important to a
coral?

Supply of small animals
Supply of dissolved oxypen
Supply of light

Water currenty

Spaie

L N N N

Stischios cdrrisd ool o0 cord s siown Hral corgls do compete with one
CHTEINGE (8) S8ERIIG TRS00ICO, e save mechamsms which help them to
Prevent ofhers (aking v space on the reef and thus from getting
EXpuSare to waler Courrents anid necdod rescurces such as light and food.
Some bt of sich struggies can be seen on the reef flat by looking at the
spatietl celationshups of adiacont coral colomes.

2o When walking onthe reef top or when snorkelling on the reet slope, look
caretully at places where coral colonies come ¢iose to one another or grow
dainst or over une another,

Look tar the following kinds of sefationshipe

fal fncrustog: one coral colony growme over and endrusting another,

i Overtopping with deep shade. ane coral colony spreading out over another,
strongly shading allar part, of i,

o Overtopping with light shade. ane coral cofony filling in space over anather,
but without much shading.

(i Close approach: two coral colonies commy viry close to each other but
Vkeeping their distance ™ so that there is a narrow gap of uniform width
between the two,

el Antergrowing: the branches of one coral colony intergrowing with those of
annther.

Make same sketches or take some photos to illustrate cach of these types of

spatial relationships.



3. Consider the dittercot Kinds of spatiai sefanonstips vor have observed. From
these spatial relationships wigt can vor tentativelv inter about ways in which
the adjacent caral colames mighs be posibi attecting cach oth: 7 in each

Case. Nake b ndvour ides,

Ideas for turther things to do

4. When any two particular kinds of Corals are adjacent o each other, do they
dlways display the <ime kind of spatial relationship? Doey one of the two
always seem to win against the other? Deagn jand if possibile, try out) a ficld
obnervation project which would help yvoin fo answer these guestions,

5. By field observation. try 1o tind out more about dose-approach relationships,
What kinds of ¢orals partcipate in such refationships? Are the distances always
the same? Daes the distance depend on e tvpes of coraly involved?

Hesearch siadies hy somanats fave shiown that corals can actively attack
Othier corais gswig the st o thoo ardlinary tentacios, strong
Stirigginng cedis i o sweeper lonlacios, digestive flamaents which are
sanl oul lrom one coral o digest tho soft part of the other coral, or by tse
of poisons. Different types of corals tend o use different methods, a
species sfrong (i one moethod may ho less strong usmg other methods.
Seientists sfudying aguiession among corals have recogrisad a sort of

i

terarchy or "pocking ordes . aithough factors affoctuig wheeh coral wins

are compliox.

b Find miore abost sane of the oechainens oy which coral colories compete
withy eaci other tar space. Re calbr MEE poc s T2 Endean {19821 pp.
209-17 Sheppard 398 pos D300 and Doce 1983 0 1 6,

SooCdrry out readimg o eld observation on the sy other sessile foceds marine
orgarsstes, sach as spanges, compete with each other ton space.

Boroon Land sec 0 vor can fisd oot how

B.owvihat about frved oreanisss o i o
some of these compete wariy e oo

REHRIRTIENERTES

Readings

Endean. KOT982 Adgsralia s Coedit Bareler Reed ~Ebuone b onie, Ol Prise

rone, T Caral sonatiors i neine and s anoe o Prosgaes fives an coral
reets, cel LY ] Barnes Canhernias Cloostos Saist leat Narine Siene e,

Sheppard, COR 198 A4 nanss! Busress oo the ol vort Poale. Dorwet: Blaadiord
Prosus,

Talbot, b ooed TR Roafor - Dot ook of the Coear Harriee Reet, Svddrey
Regchen s Dhes

Some further specialised readings

Connedl LEL 19730 Population eooboee o secs Danliime corale, T Biolom arnd
gy o ool rceis erl 00N oo L/ Endoan vall 2, pron J0%-40 ) Noew
Yok Aaden Pross

Lansg, 419740 Inrerspres e gugzessioin by sacras Bnnas corabs Whis the race is not
oyt the sl Bodlesin o Mo Scnon e M4 2600

Sheppard, CRDFTY Dterspicre spressnor tetween teel conalswith reterenees
toteedr distrehotion, Ve foolom Proseess Series 1opp 23747

Potts, 1.0 1970 Grossth intoractinn amicny msorphofosio ol varants of the coral
Agropicrea prafifers In € oedeiren e cocdioes e bodionne ed. GO Mackie,
P AWBR New Yok Plonas,




Growth forms - corals and algae

I __ Y

1-1%4 hr

Concepls
Growth form
Species
Crenus
Intraspecific
wiriation
Interspecific
varidation
Algac
Coral
Colony

Skills
Observing
Compuaring

Attitudes
nterest mn
naturadl
environmaents

Curtosity

Aim
® o explore came ways inowhich the growth form of a plant or animal is
affected by it environment,

You will need

®  Pencil and recording sheet

® Reef-walking gear

® Snorkeiling gear ioptionals

For this activity, about 17 hours on the reef at low tide is required, plus about '
hour on land,

We are all famitiar with the oo that the form in which a particular type of
plant grows is partly Influenced by ifts environment. For example, if you
take two garden shrubs of the same species and grow them in different
places, they may end up lookmag quite differemt, depending on how much
sunlight. wind ar water they get and what sort of soil they are growing in.
Not only may the overall size and shape of the shrubs differ. but the
leaves may be of different size and the spacing of branches different. One
shruby may. for example, end up locking compact, and the othor may 100k
quite straggly.

What to do

1. Look at soane plants an the cav:

far Canovou find g case where within an individual piant, there are two or
more growth formes? itook, tor example, ata grass plant with long runners
growing partly in shade and parthy i the sun),

thy Canvou find two plants which are of the same species but which have
ditterent growtls forme?

ico Make some sherches of vour ohservations,

2 Goowalking onthe reef tlat Look tor plants of the alga sea grapes (Caulerpa
racemaosg) growing partiv i sanlight and partly in deep shade {c.g. beneath g
coral colonys,

i bind cut whether the shaded parts of o plant have a different growth form
tromv the prarts ot the plant wiowmg i full sunfight. Tollow the long
runess trom <hady o sundit dreas,

b Descnhe iy vanation vou wee within individual plants. Make sketches of
vonn obseroatioms,

ol Laok gt some Large colonios of coral an the reef. Look hoth an the reef
ot and the reef crest. Does the growth form or the coral appear to
change wirfin one colom ? For example: 1= oie part of it flat and sheet
ke, whereds another part ot 1t has branches? Does one part of it have a
cosely spaced, compact branching torm, and another part straggly open
branches? Make notes on vour abservations and draw some sketches.

b1 You could alvo make similar shservations while snorkelling or looking at
the reet slope from a “submarine ™,



Questions to consider

4. I someane handed vau several hrokeo-up bits of 3 particular coral colony, or
of a sea grapes plant, and it the picces each displayed different growth forms,
do vou think vou could be misled into thinking they came from ditferent
species of coral or aleae?

5 Based onwhat vou have scen in this study, do vou think that growth form s a
very reliable puide 1o deciding whether iwo ditfferent specimens of coral or
sea grapes belong to the same specios?

For many years. scienhists have found o hard to decide which coral
colomes belong (o which spocas  Thoy often have had difficulty deciding
whether two corals weth difforend qeowtin forms bhelong to different species.
or 1o the same species. Recont studios. however, indicate that one species
of coral can grow i many defforent forms - - depending an eaviconmental
conditions (sce Talbot 1881 pp. 125 127178

ldeas for further things to think about

6. What is meant by the terms “intraspecitic variation™ and “interspecific
variation’ ¢

7. Think about the following aapects of intraspeatio variation iy humans, Which
are influenced by coviromment which by inheritance, which by both?

skinn colour: eve colour: bady heigehrs bosdy weight.

B. Read lterature 1o tind oot the tepes of coral features which are used to

distinguish one penus and wpecies trom another,

Readings

Cribb, A B, and Cribb, LW 1985, Plint five of the Great Barrior Keof aod adfacent
shrores. St Lacias Univ, Qld Prose,

Mather. P oand Berneit U T983 A cordd roct Dandbook, Brishane: Australian Coral
Reef Suciety.

Talbot, Fooed, 1984, Reador's Plgost boch o the varess Harrier Reet, Sydney:
Rezacler s Bligoest.

Frreditn

P - :M 4 tiid




Concepts
Habitat
Adaptation
Niche

Ecology
Photosynthesis
Zooxanthelfae

Skilis
Analysing
Comparing

Attitudes

Interest in
diversity of
fiving things

Coral-tree comparison

1%2hr *

Aim
® To make some comparisons between the form, function and roles of corals
and those of trees and other land plants,

You will need
® Penand paper
® Basic reference material on binlogy and reef life.

People who see the underwater scanery of the Great Barrier Heef are
often reminded of heautiful gurdens: many favourite reef sporkelling spots
have beern named “coral gardons” Whereas the main scenic features in
the underwater "gardens’ of the reef are carals. in land gardens it s often
trees arnd shrubs which are the outstanding features. From a biological
and aesthetic point of view. what similarities and differences exist
between corals and frees?

What to do
Thiough discussion with athers, by reading books and other literature and, if
possible, by making your own observations of coral and trees, answer the
questians below.

1. Corals and frees have many different growth forms. By looking at pictures or
by looking at [ivieg trees or corals, make sketches of some different shapes in
which corals and trees grow,

Tryv to find out by reading: About how high are the tallest trees? How fast do
treey grow? What is the bigegest coral colony vou can find out about? How fast
can the branch of g coral grow?

|2

3. From cach of the alternatives shown in the left-hand colunmm of wable 481
choose one which hear fits a staghorn coral colony and a free.

R _"‘(F o ._- . 'L__J'Ip _’1‘(([‘

{



Fable- 381

Staphoen voral
ceslony Tree

Arinials piant

Fixed/ maobile

Single organisme
collection of many organism-

Material inowhich 1l
lives: air and sail “water

Has a rigid skeleton of:
caloium carbonate s woad
andd coellulose

Animals which live in
it hrarches:
tishes birds

Arimats which eat iy
fistres burddy

4. For both stagbiorn coral ancd g tree, amseoen e guestion, Faerlroa
fat Does o take m any nnerial frons the oo to which s attached?
i Daes it caprore athes Tving things 1o eat?
icr [3oes it make all it enann foodds

Wrtte o oricl desenpiion of the tallow ng:

|

& Coral polp

® oyl

®  Photosvnthess
®  Nenaalodyet

o (iloropee |

B Why dotrees need hight? Wha dothes tond o grov apraards and spredtd out?

' e P e PR TR - v : - o
Al A pcivias whort Sl s sl are arnrnafs tney Barboar

Wl thiis IS LG0S Y

wf greed pants callod

varthests The relationsing

Vit

soox.aotheilan, These al

PP

Diefeenre Coral prdy 08 dncd ii

il oy wprdioses Sath parties bonoli
sl anowelt e cagfuring heing things
sitedocios disoodenves seime food matonal
st s helped by the algac 1o

froaen the: redahicostn

s P sl
feoer the phctasyfess of S s

grow s calenen carbonain skeloton af o apd rate

7o Reof-building corals wrone ol noaelb-ie anean of the wea, Based o the
informatren piven above whv dovon shink tee s the ciase?
oo Mabe g shetohr ol aooral coicms ot torme s ballows the calony 1o

peceive e h hghr,




tdeas for further things to do and think about
9. Both trees and living corals are brightly coloured. Try 1o find out what causes
the colouring in cach.

10, {0 some species of corals, the way the colony grows is affected by water
movement. Branchos tend to grow aligned somewhat parallel to current or
wave direction. Can vou think of @ way mowhich moving air affects the growth
of a free?d

11 What destructive effects do storms have o trees and corals?

120 Many trees and corals aie abile 1o carry out asexual reproduction. Try to find
ot how this happens,

13, Both trees and coral colonies are hosts to many small invertebrate animals.
What are some of these? How do they affect the hosts?

14, On some trees in raintorests. epiphytes such as staghorn ferns grow. Consider
the relationship between a staghorn fern and the tee on which it grows. How
does this compare with the relationsiip between coral polyps and
zooxanthellae?

15. Scientists have found that some reef-building corals are able 1o grow well in
lower light intensities thar others, Think about a rainforest. Do all green plants
require the same light imensity? What are some green plants which do well in
low light intensities?

16. Coral colonies and trees can interfere with the growth of netghbouring corals
or trees, Find out some methods by which this happens,

Readings

Tafbot, F. 1984 Reader’s Digest hook ar the Great Barrier Reof, Sydney: Reader’s
[gesr,

Sheppard, C.ROT983. A natural histary of the coral reet. Poole, Dorset: Blandford
Press,

Jones, GA and Fridean, ROT973 19077 Biclowy and geodogy of coral reefs. Vol 14,
New Yok Acadlomie Pross

Goreau, T F Goreau, N and Corea, 11979 Carals and coral reefs, Scientific
American, Aupust 19749,



Concepts
Diversity
Adaptation
Habitat

Skills
Ohbserving
Recarding

Attitudes
Curiosity
Paticnee
[nterest in
natural
environments

49. Worm watching

1 hr .

Alm

To become aware of diversity among reet-top worms and to recognise some
ditterent adaptations possessed by worms.

You will need
® Underwater slate and pendil,
® Worm identikit
& Snorkelling gear foptional
® Hand lens
What to do
1. Start at the beach and walk slensly vt thraugh the inner sand zone to the reef
crest looking caretuily for worms along the way under boulders, in crevices, in
algae clumps orin coral colonies, Be careful to return all boulders to their
ariginal position
ZoWhen vour tind a worm, look carefully at it for at least three minutes. Answoer
avmisny ol the following questions as possible:
a1l Wohere does the waorm lve?
bl Does the worm move ahout fromy place to place or is it more or less fixed
i the one focation?
e Is the worm fiat and leaf-like in shape without segmenis or does it have 4
longg segmented body, or some other shape?
S Does ot have any bristles legs teathery gills or other appendages?
i What sort ot movement does it make?
it How daes it react 1o stimudif
i Cart ol see ity head? What is the shape of the head? Where is the
mouth?
it Hlow dovou thimk it eight gor teod anib ovegend What colour is it 1s the
concln aaieans of camaountines
Lo Tew tovidentit e svonm using the identinit,
4oNomy miahe o denaled berch siving g oscale
S Repoar sour stuch and mtaration cailecnon tor other waorms,
f Carmpeie vous intanmation. read somae lcerature on worms and wnte a short
rept on vnng obsencgtinns,
[ Warning
somewores have brsties which are extrensele notating if handled. Do not pick

l][? ISR IR R




FIELD SHEET

Worm identikit

Spaghetti worm ::*-") Far worm

Rag worm Bristle worm

Ribbon worm Flat worm




Concepts
Diversity
Distribution
Adaptation

Skifls
Hypothesising
Measuring
Identifying
Recording
Interpreting
Enquiring in a
scientific
manner

Attitudes
Persistence
Curniosity
Appreciation of
qualities ot
natural
environment

50. Clams big and beautiful

2 hr ¢

Aim

® 1o become familiar with some clam features.

® To record the distribution and variety of clams on a reef top.
® To explore possibie reasons {or clam distribution.

You will need

Hand click counter ar notebook

Paper and pencil or portable tape-recorder
Magnetic compass

Plastic ruler

Stopwatch

5m length of rope

What to do
Select a distinctive landmark at the edge of the island and from this, walk out
across the reef-top 1o the reef crest, Use a compass and walk on a constant
compass bearing. Afterwards, plot the line of your traverse on a map.

2. Asyou walk aut atong the traverse, vou will need to:
lal keep a count of the distance vou are from your cay landmark, (That's

what the rope s for)
ibi Click or count the total number of clams.
Record a clam if it is less than 1 metre from your transect line,

3. When you come to o clam stand back while you record its size, mantle coiour,
distanice from shore and whether it is embedded in the coral or not. Then
move so your body shadow falls across the clam. Time how loryg the clam
tahes 1o close. Are the shells stll slightly apart? H so, measure distance apart.
iBe carefulli

4. 1f you think there are several species of dam present, code your results with g

difterent syiibol tor each,
D3y a siniilar transect from another pomt on the island, be. one on the
windward and one on the leeward side of the reef,

Wl

6. You could now use your data to estimatoe:
iar The average density of clams on the reef,
ibt The ratios of different colours of clam,

It vou think there is more thas one species present, you could do these
caicutations separately for each species,

7 From your resulls, can you see any reguiar patterns or trends in the
distnbution of (ams on the reef-top, or in the distribution of particular
colours of <lams?

8. Can yvou put forward any hypotheses about why clams are distributed the way
they are on the reet-top.

Ideas for further things to do
9. Try 1o find out what causes the colowurs in the clam mantles; how fast a clam
grows: how clams reproduce.
10. Muake o histogram showing frequency of sizes and classes of the clams you've
S0,

Reading

MoMichael, 1.1, 1974, Growth rate, population size and mantle coloration in the
small giant clam Tridacna maxima (Rodingi at One Tree Island, Capricorn
group, Queensland. In Proc. of the Second International Coral Reef
Symposium, pp. 241-54. Brisbane: Great Barrier Reef Committee.



FIELD SHEET

50. Clams big and beautiful

shore (i)

foptiona)

Recorder: _ staned: .
Landmark onisland: ... .. } e
Compass-bearing along fransect: _ Woeather:
Distance
Distance Species hetween
from eodo Conelative Hime taken closed
total Ceresur Size tey ofose shrefly




51.

Homing chitons?

2 hr+ ¢

Concepts
Herbivare
Consumer
Homing

Skills
Observing
Mapping
Recording
Dresigning
cxperiments

Attitudes
Persistence
Curtosity
Desire to
question

Aim

Tainvestigate behaviour of chitons on beach rock

You will need

Tubes of artists acrylic paint

lire-hatr paintbrush

Magnetic compass

Ruler

Polarord camera with flash unit joptionals
Waterproot, coloured plastic tape

Notebook or clipboard and sheet, and pendil
Permiit

This activity requires at least two hours in fotalat varions times during your trnip. It
is best done at fow tide after nightfall,

What to do

1. Lacate five chitons on the beach rock,

2. ldentify cach one by painting a very small dot an a shell segment. On the first
chiton, paint the dot on the first segment; on the second chiton, put the dot
an the second segment, antd <o on,

3. Make a precise record of the initial location ot each specimen. Take compass
bearings on obvious features to locate accurately where the chiton is, and
mdpy its position on g sketch or an instant photograph. Waterproof tape could
be tied to the beach rock to further identity the site,

4. Record movements anby of the marked chitons which take place while you
watd b

5. Leek at some chitons to fird out:

{a1 how chitons move,
ibi whether there are any signs ot grazing off the atgac which grows as a film
an the rock,
il what happens when water splashes on to g chiton,
i whether vou can easily move o chiton.
. Return to the site after one ar tao hours and at the next low tide o find out

what has happened to the marked chitons, Can you find five marked chitons?
Iv cach onean the same place? Have any disappeared? How far did each
mesve?

Return to the site for as many low tides as possible, noting ditferences, if any,
in positiors of marked chirons,

Questions to consider

8.
9.

Do chitons graze and move anly ot night?
Y0 you think each chitan has g “home base™? If s, does the chiton stay near
its home base?

Some further things to do

1.

Devise other experiments to find out more about ¢hitons and their
MIOVEMents.



Looking at Linckia

Concepts Aim
Warning coloration ® 1o observe the large blue sea star Linckia and to develop an understanding of
Tube feer how this particutar reef animal is adapted 1o its environment,
Adaptation
Habitat You will need
Skills ® A notebook or waterproof sheet attached to a clipboard; a pencil
Observing e REJ|(‘T or tape
Recording e  Watch . _
Experimenting ® Sheet of clear perspex about 30 cm square
' ® Usual reef-walking gear
Attitudes

Appreciation What to do
of n_arural . Find a blue sea star on the reef flat at low tide.
environment

Curiosity Observe carefully and sketch the animal,

1

2

3. Make some measurements, e.g., total diameter, length of longest arm.

4. Gently pick up the sea star. As you ift it, quickly check beneath to see if its

stomach is everted. If so, take note of what the animal was feeding on.

Place the sea star on the perspex and splash it gently with sea water a couple

of times.

6. When the animal has refaxed, look at it from underneath the perspex. Try to
work out how the tube feet are operated and how they are rotated. How
many tube feet does it have? Can you see its mouth? Put a smal! piece of
bread, fish or algae under one arm, What happens?

7. Time how long your sea star takes to “walk off”* the perspex. Can you work
out its speed?

8. Cently turn the sea star on its back in water. Watch how it turns itself over.
How does it do it? Time how long it takes. Be patient. Remember that the
animat is extremely vulnerable in this position, so do not leave before it has
turned itself right over.

9. Is finckia easily seen on the reef? Why? How do you think this might help it to
survive?

W

10. Describe the habitat of this animal.
V1 Discuss what you consider to be this animal’'s major adaptations to enable it to
survive in this part of the reef,

Ideas for further things to do

12, Consider populations — how manv [inckia live on a particular section of the
reef?
Setect a manageable study area. Decide whether to do a total count ar whether
to sample one area and estimate total numbers, Make a careful census of the
poputation within an easily distinguished area. Your results can be compared
with other people’s results over time and we may he able to see whether the
popudation is static, whether it changes seasonally. or whether it is decreasing or
increasing,

13, Find out more about blue Linckia from books or other reference material.



Concepts
Adaptation
Marphology
Habitat

Skills
Observing
Recording

Attitudes

Curiosity

Appreciation
of natural
envirorment

53. Cucumbers are cute 1hr+ *

Aim

® Tospend some time with 4 sea-cucumber so as to learn as much about its
structure and behaviour as possible.
® To make observations concerning the habitat and population density of these
kinds of animals.
What to do
1. tind somewhere comfortable in the water on the reef-top with 4
sea-cucumber.
2. Now miake caretul ohservations of your animal for at least 5-10 minutes, Try to
discover:
fal its muain externd features anouth, anus, tube feet, ete,
ibi how it feeds
ict how it moves
idi what it reacts to and how it reacts
(el how it uses camauiflage or defensive mechdanisms
{fi how it reacts to other sea-cucumbers around it
[gl how it reacts to you.
3. Now look around you:
ial Are there other sea-cucambers of this kind ahout?
(1 1s there a particular habitat this type of sea-cutumber seems to prefer?
el Make a rough estimate of the population density of this type of sca-
cucumber: about how muany are there per square metre?
4. From vour observations, why do vou think sea-cucumbers are called “vacuum
cleaners of the reet”™?
5 Read literature to tind out more abont the biology of holothurians
isea-c Lenmbersi
6. Make up a report on My Dspenences witsh g Sea-Cucumber” and give a

threo-minute talk based anot to memibiers of vour group.

dor Cucramd?r



Concepts
Population
distribution
Abundance
Habitat
Adaptation
Competition
Niche
Sustainable
yield

Skills

Observing

Collecting and
recording data

Synthesising data

Hypothesising

Attitudes

Appreciation of
natural
environments

Confidence in
making
observations

Interest in methods
of science

Cucumber count 2hr+1hr e«

Aim

® To cstimate the size and density of the sea-cucumber (holothurian)
population of the reef-top.

® Togain an appreciation of the part sea-cucumbers play in the reef ecosystem.

You will need

Recf-walking gear and possibly snorkelling gear
Underwaler bhoard, waterproof field sheet and pencil
Reference material

Measuring tape or cord (20 mj (optional)

T-metre string, or metre stick

Map or air photo of reef

Ruler

Transparent graph paper (optional}

This activity requires about two hours at low tide for fieldwork and about one
hour for follow-up work.

PRECAUTIONS
Avoid touching eyes after handling sea-cucumbers. Material from these
animals may irritate the eyes.

What to do
Gathering data (field work)

1. Divide into small groups fabout four people per group). Each group is to
make a transect at low tide acrass the reef-top from beach to reef crest,
COUNting sed-cucumbers.

{a) Each group should seleot g starting point which is recognisable on a map
or air photo, take a compass bearing to the reef crest and walk along this
bearing.

fb) Lse a knotted cord or measuring tape as the transect line, or measure the
transect ine using paces.

) At sample points every 20 metres along the transect line, count all the sea
cucumbers in 3 d-square- metre area fyou could conveniently do this by
looking at a 2-square-metre area on either side of the transect line at each
of your saimple pointst if vou can, decide what species the sea-cucumbers
belong to by referring to reference material.

() Record the information or the field sheet.

Analysing data
2. Work out the average number of sea-cucumbers (all kinds) per square metre
on the reef-top.

One way this can be done is to combine the totals from each station on your

transect and divide this by the total number of square metres sampled.

3. Make an estimate of the total number of sea-cucumbers on the reef flat and
reef rin.

far Use s muap or air photo to work out the total area of the reef-top (not
including lagoon, if present). (A grid such as transparent graph paper will
help you do this.}

(b} Use the value obtained in (2) for the average number of individuals per
square metre, Multiply this by the total area of the reef-top {excluding
lagoon;.

4. Work out the refative numbers of the various species of sea-cucumber. {List
the names of the species in order of abundance. Express the relative
abundance as a ratio)



Questions to consider

9.

6.

I“‘n.l

Do vou think that the methiod used 0 caleulate the average nueeber of sea-
cucumbers per square metre iy valid? 1f not, how coulit the imethad have been
irproved?

(al Look at your transect data. Does the population density of sed-cucumbers
seem 1o be different in difierent zones of the reef-1op {inner reef flat,
outer reef (Lat, reef rim, eted? iYou could make a graph showing the total
AuBRhers of sea-cucusmbers oblained at each station along the transect.)

(b1 Look at the tramsect data obtamed by other groups. §s there any difference
hetween sed-cucumber population density on the windward and leeward
sides of the reet?

{1 I sea-cucimber poptilation density is not the same on different sicles of
the reet or m different reet-top zones, what factors might contribute to
this?

G Select two ronenan sed-cacumber species, e, the “eurry” cucumber
(Stichopus varicgatusy and the “knobbly™ cucumber {Stichopts
chloronoios ),

thi Fxamine the distriibution data far cach,

() In which zone of the reci-tap is the population density of cach species
least? groatest?

According to research studies reported by Bakus (19731, an individual sea-

cucumber might take in as much as 100 grams {estimate! of sediment cach

dav. Tets assume an average intake rate per individuat of 30 grams per day.

How much sediment might be taken mannisally by all the sea-cucumbers on

this reef-to;?

Try t dissisn an experiment 1o tind vut what sedimentary magerial they are

takine i aned swhat they are actoallv vsing from n?

What tactore natural and homan-intlvenced, might cause a population of a

species GEsea-ctcamber ana reet-top to fluctuate from time to tirme? How

couldl this thetaation be identitiod!

Sustamihie e

Whon hiomans haevest inaag tengs o is anpoctant to safeguard future
prodiction by ensuring that anoual larvest sizeis not oo great. The
tern “sustainahle use’ refers to the conservabon practice of using a
hveng resauren atalevel winch allows the supply of the resource (0 be
maintained vidofirntely into the futiuee

I the past, iishing of some sed o umthers icalled beche-de mer or trepang)
took place on many reefs in the Great Bartier Reet ared. Suppose someone
wanted to casry out beche-de-mer tishing now at a4 particular reef. Reef
management authorities would huve 1o decide whether this would be
allowed. How do vou think they couild deiernmine whether the proposed
fishing activity would be detrimentalto this reef and whether and how, it
could be carted out on d sustanabie gae hasis? Are there other factors which
you think should be taken int consderstion in deciding whether the
proposed fishing <hould be aflowed o ahead? What kind of information
do vou think the reef managenen auhorities would ideally like to have
available ta them hefore thee have 1o make a dedision like this?

Other studies

Related studies which could be dane betore this are activity 32, "Gotting (o know
anactive reof creature, or activity 33, 7 Cicambers are cute”

Readings

Bakus, Gerald. 1973, The hiology and ecology of tropical bolothutians. In Biology

and geology of coral reefs edo Q0 A fones and Rotndean, vol. 20 New York:
Acadernic Press
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Sea-cucumber habitats

Concepts
Habitat
Adaptation
Competition
Niche

Niche diversity

Skills

Observing

Collecting and
recording data

Synthesising data

Hypothesising

Attitudes

Appreciation of
natural
environments

Confidence in
making
observations

Aim

® 1o find out where different types of sea-cucumber live on the reet-top.

You will need

® Reef-walking gear and possibly snorkelling gear

® Hoard, ficld sheet and pencil

® Reference material

At least twa hours are required for fieldwork, mainly or entirely at low tide. The
activity could be done piecemeal over several days

PRECAUTIONS
Avord touching eyes after handfing sca-cucumbers. Materials from these

animals may (rritate the eyes,

What to do
Gathering data {fieldwork]

1. Walk or snarkel across the reef-top on one or more occasions. bxplore living
and dead coral dumps and look under boulders. Lach time you find a sea-
cucumber, nate which species it s and the habitat in which it lives. Record on
the field sheet provided.

2. During your fieldwork, think about the phyacal differences between the
various habitats. Which seems to provide the most and least protection from
light and desiceation? Which is best and least endowed with loose sediment
particlos? Which seems most exposed to wave action? Make a note of other
witys in which the habitats might differ physically from one another,

Analysing data (back at base)
3 How many species did you find?
4. brom the data resorded on sour feld <heet what appears to be the habitat, or
range of habitats, tvoured by cacly species?

3.4y vach habitat cooupned by more than one species?

Questions to consider
Based on your fieldwork, Ererature studs and discussion, answer the following:

6. Can vou recognise any adaprationes which especially seem 1o fis cach species
for the habsitat it accupios?

7. Where one ar more species occopy the some habitat, to what extent do you
think they might be competing with each other?

8. There is a tendency in reef areas o [ile roles of inhabitants to be very diverse,
with available resources being finely divided up e, partitioned) by reet
inhabitants, This is called niche diversity, 1o what extent do stadies of seaq-
cucambers support the idea of viche diversin?

Reading

Bakus, Gerald. 1973 The biclogy sivd ecology of tropicat holothurians. in Brofogy
and geology of cocal seets, od. O0 AL Jones and R Endean, vol 2. New York:
Academic Press,



FIELD SHEET

Roef:

55. Sea-cucumber habitats

[aatefs):

For each species make a tally in the spaces below as vou go.

Species

z
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Reef
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G
ruhlie

(hies

Uonideer
beaulederry

Observers:

Reef crest

Fxpoagl
an
pavament

Fxprased
on rubhle

Other
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Ghost crabs S%hr °

Concepts
Structure
Function
Behaviour
Adaptation
Environment
Nocturnal
cnrvironments

Skills
Observing
Discussing
Experimenting
Cooperating

Attitudes
Desire to
questian
Enjoyment of
outdoor
exporience
Persistence

Aim
® To observe the behaviour, distribution and size variation of ghost crabs on the
beach at night.

You will need

A torch

Companions

A field notebook and penci

A watch with a second hand

Some "‘crab food” (you decide what to try but make sure it is not left on the
beach after vour experiment

A permit

What to do

1. After dark, at low tide, walk around the island along the sandy beaches.

2. Spot some ghost crabs.

3. Observe one carefully, especially the shape of the carapace, the eye statks and
their pasition, the colour of the crab, the size of the pincers, number of legs,
[

4. Try to catch one and check to see whether it is male or female. if female, does

it have eggs? Note its size.

Chase a crab. What does it do? Do all the crabs react in the same way? Does

size seem to influence the way they react?

6. When a crab stops, how long does it take to burrow? Does it burrow
clockwise or anticlockwise? Does this vary with size,

[%4]

-

How many species of ghost craby can you find?

oz

Why do you think these crabs are nocturnai?

9. Try 1o find out Mmt the crabs eat and how they feed. Put down some
different foods, ¢.g. a chop bone, sorme bread, and sce what happens,
{Remove these when vou leave.

10. Fither discuss your findings with other groups who have also looked at ghost
crabs ar write a brief report on your observations and conclusions about ghost
crabs.

ldeas for further things to do

11. Do you think you could get a population density estimate of ghost crabs for
the whole island? Work out your experimental design. You will probably need
to mabilise your whole group to help, Try it on different nights and average
your results. Does it make a difference it it is a clear night, a cloudy night or a
full moon?

12. Find out minimum and maximum sizes of crabs on your island.



Hermit crabs

Concepts Aim
Adaptation ® Toobserve the structural and behavioural adaptations of the large red land
Niche hermit crabs. (Lady Musgrave Island is a goed place for this.)
Nocturnal
Behaviour You will need
Population ® Actorch, covered with red collophane to reduc e disturbance to the crabs
Distribution ® A walch
Habitat ®  Cumpanions
Skilis ®  Some el ood” cvou decide what craly thod 1o use hut make sere it is not
Observation lett oo the boach attiornvards
Recording ® f]J.JQ!II-[d.'r\. . . .
Inferring &  Poronit. it anmintals are o be marked o0 fagged
¥
Exp.erlmermnp, What to do
Attitudes 1. Walk around the island along the beach after dark.
Ar;])a;;[ﬁzl!anon of 2. On the leeside of the istand you may find some large red land hermit crabs on
. the beach.
environment )
Curiosity 3. Observe one animal carefully. Note size, colour, number of legs, shape and
Perseverence size of its eye stalks, what sort of shell it has, etc. Do they all have the same

type and size of shell?

4. Watch how they move. Do they leave a track on the sand? How fast can they
move! Design an experiment to work out their speed.

5. Observe the hermit crabs’ way of perceiving and reacting to the environment.
Experiment with sounds, light, vibration.

6. Observe their method of obtaining food and if they have food preferences,
Put out your “crab food” and see which is preferred and how it is consumed.

7o Does ahermit crab have a particudar range sithin which it stays¢ Waork out a
Wav o taging or marking come animars. Observe crabs” undisiurbed
movements over time. Mark vour observation spot. Go back 1o the sanie
place the sest night and see i vou can lind vour marked animals, Are thewv in
the same arca? How far have they moved? i71asti-tak migitt be used to mark
individual crabs, but o pernit wili be necded s

8. Discuss your observations and decide what you think are the most important
adaptations this animal has which enables it to survive. Are they mainly
behavioural or structural? Why do you think it is a nocturnal animal?

Ideas for further things to do
9. What is the population of red hermit crabs on this island? You may need to
mobilise vour whole group in order 1o monitor the entire island. If you divide
the island into sections you may also be able to work out the preferred habitat
for these crabs,
10, Discuss why they are not evenly distributed around the whole island.

1. Where do they go during the dav?

Note
Avoidh picking up the crabe as this may cause them to leave their shelts o
become Hable to bird attac k.



q 58. Following a friendly fish

Aim
& loinvestigate the lifestyle of a single fish,
Concepts . nvestiyate ) estyle of a singl _ o _
Fhis activity consists of two parts -~ anintroductory exerdcise and an in-depth

Fish structure , _ ; . o
Fich behaviour exercise for those who wish to investigate their fish further.

Interrelationships

Adaptations You will need
skills e Snorkelling gear and appropriate protection from sun
Observing o Linderwater slate and nendil
Recording

underwater

. What to do

A““Ud"?s ) . [ntreducion: avliivity
Ar?apr[i:]!anon of 1. Ina reef poul or harhour foliow o particular tish quietly {A sweetlip or bream

; is supgested
environments s

Confidence in 2. Observe its feeding behaviour. How much seaiching and “working” for food
making and is performed?
recording 30 What structural adaptations possessed by the fish help it to find and take its
ohservations food?

In-cdepth activity - a single fish
4. Select ane fisk which vou can observe carefully. [A parrotfish, butterfly fish or
paffer fish is suggested
gl Observe and record iss general structure, Note its size; sketch it, noting
soale: record exact colour patterns, relative size and position of fins, size,
shupe and pasition of mouth,
inl Observe and record s
& nethod o fooomotion inate use of ail ting, tail, ete)
® nethod of catching “obtaining food and ingesting — snorkel around
with the fivdy 1o obherve
method of perceiving and reacting to the environment
SUTTSE UTEENS
response 1o changes (waves: depths other fish/other groups/you)
specidl behaviour, e, territoriality, special relationships {symbiotic,
commiensal, parasitics.
Note: To pet definitive data vou will need to devise a record sheet which
® i casy to e and record onin the field,
&  llowe vou to record factual data such as measurements, numbers.
e lows you to obtair statstically valid data, tel, number of
abservations, 1o enable you to put forward an hypothesis on

Behavrour

5. After your snorked identify sour fish by reading.

Ideas for further things to do
6. Refer to the buoks hsted boelow and compare the authors” notes with your

own obnervations.
7. Check previous research findings Gn the spedies you've observed.

Reading

Carcasson, R 1770 A rjcld gode o the reef fishes of tropical Australia and the
tnclo-Pacitee repion, tandon: Collins,

Coleman, NOT98T. Australian sea Dishes north of 3078 Sydney: Doubleday.

Grant, . 1978, Guide to fishes. Brishane: Deprt Primary Industry. (Waterproof
version available.
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Pursuing a parrotfish 2hr o

Concepts

Fish structure
Fish behaviour
Interrelationship
Adaptation

Skills

Observing

Recording
underwater

Attitudes
Appreciation
Perseverence
Enjoyment of
outdaor
experience

Aim
®  Toinvestigate the lifestyle of a parrotfish (family Scaridae).

You will need

®  Snorkelling gear

® L.nderwater slate and pencil

® Reef-walking shoes

This activity requires one hour at hish tide and one hour at low tide,

What to do
At high tide
1. Befare going into the water, put a copy of the outline drawing of a parrotfish

on vour underwater shiic.
Snorkel across the reef flan and find « schoot of parrotfish.
Lie very stitl in the water and listen. What do vou hear?
Can you ohserve where these creatures have been feeding? As the school
moves on, examine the coral more ciosely,

[Vy]

Follow the school and try 1o observe how many individuals are present. Are
they ail the same colour? Are they all the same species? Are they all the same
siced

G. As you follow the school, try to observe whar types of corals are grazed. Make
as many observations as vou can on behaviour end factors which you believe
ares fimpartant in the fife of @ parrotish,

At low tide

7o Walk across the reef Hat at low tde, leave vour sandshoes on a conspicuous
coral boulder and put on vour fins and mask.

8. tind a schaool of parratfish close te the reef edge. Repeat the observations you
made at high tide, However, make comparisons between the behaviour of the
school at low tide and at high tide. Do the fish appear to be as active? Are the
schools larger or smalled? s feeding activity as intense?

9. Consider the Toliowing questions in relation to your observations:
1al Do vou befieve parrotfish would have an effect on the growth rate of
Coraly?
ibr What would limit the distribution of parrotfish?
{1 How would a Crown-of-Thornes starfish plague affect parrotfish
populations on a cordl reef? How would this affect the predators of
parrotish?

Ideas for further things to do

10, Distinguishing between parrotfish species can be difficult, You may ke to
consult the fist of references given below. With the aid of these texts, carefully
mark invyour slate diagram distinguishing features of three different species, It
will be quite a feat if yvou can go on to the reef and find these species. You
My also like to research sexual dichromatism from the references given.

Readings

Coleman, N 1981, Awstralian sea fishes north of 3075 Svdney: Doubleday.

Carcasson, R.H 1977, A field puide to the reef fishes of tropical Australia and the
Indlo-Pacitic region. London: Collins,

Grant, k. 1978, Guide (o fishes. Brishane: Dept Primary Industry,



Fig. 39.1.
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Super spotter Yohr+'2hr o

Concepts
Species
identification

Skifls

Ohserving
underwater

Lsing reference
materialg

Comparing

Attitudes

Desire for
achievement

Enjoyment of
outdoor
experience

Aim

® 1o become lamiliar with g number of tish species while having fun.

You will need

® Snorkelling geor

® Underwaler slate and pencil

&  Adesire to test nneself in o competitive nature

o  Fish identification guides such as books by Carcasson (19771 or Coleman {1981)
e  An underwater wateh between groap members

This wctivity requires about half an hour snarkeliing and a further half-hour on the
beach,

What to do
Fieldwork
1. Thisis a fun praject to test your powers of observation in spotting fish at a
particuln focation. Take a slate with you and, at your favourite spot, make a
labeled sketch andyor write a description in less than ten words of a
particular species. Repeat this for as many species as you can find in half an
hour.

Back on the beach

2. With the other members of vour group, consult the reference material and
see how many species vou can identify trom your descriptions.
you have identified more than T species you are an excellent spotter; 7-1G,
very good; 447 pood; Jess than 4. suggest vou take up golf!
[his project can be done at any bommie on any of the islands so long as there
ivanabinndance of fish and your group has the suggested handbooks which
contan tish identification information,

Ideas for further things to do
3. Test how good vou are at identifying fish fumilies. Over your stay, see if you
candentify five species trom each ot the family forms you have memorised.
At the end of vour stay you should be able 1o take your friends on a snorkel
and identify ten tish for them,

Consider now

4. When peaople first view the fishes of the reef, they are often overwhelmed by
the incredible number of different species. After this exercise, do you now
feelimone confident inidentifying individual species?

References

Carcasson, RH 1977 A field guide to the reof fishes of tropical Australia and the
Indo-Pacitic regian. London: Collins,

Coleman, N1981. Austrafian sea fishes north of 308, Sydney: Doubleday.



NCE

Who'’s who in the fish families 1hr e

Concepts
Fish
Families
Specics

Skills

Observing

Recording
underwater

Lising reference
books

i

Aim

® To be able to identiiv imembers of 4 lew fish famifies at a glance.

You will need

® Reference ook oncorg reet nsh, ez Carcasson (1977) or Coleman (1981)
e Snorketling gear

® L.nderwater siate and pencil

What to do

1. With your reference material, beeoe lamiliar with the general form of the
fish famities: Scaridae [parrotiishis Labridae jwrassest; Serranidae (cods);
Chaetodontidae thutterfiv tedi and Pomacentridae (pullers, damsel fish).

2 Copy a geneadlised owtline tar cach family onto an underwater slate before
VoL EO Nto the water,

3. Gosnorkelling over the reet edge anit try to pick out fish of a species from
cacty of the above families, Ohserve their features and make notes about them
o vour slate — nove ga hack 1o vour reference book and track your fish
Hown 1o d ~pecies nase,

Ideas for further things to do

4. Test how good vou are at identifving fish tamilies. Over vour stay, see if you
can identity five species from cach of the tamily forms vou have memorised.
At the end of vour stav you should be ahle to take vour friends on a snorkel
arudidentity ten tish tor thens

Consider now
SoAHen people fest view the fishies af the reet, they are often overwhelmed by
the incredivle number of ditferent spedies. After this exercise, have you
gained o little more order in vour idedas ao fish an the reef?

Readings

Carcasson, R 19700 Adickd guide o thne coel fihes of tropical Australia and the
fncice-Pacitie reion Tandon: Colins,

Coleman, . 1901, Sustealiar sed fnhes noethi of 3095, Sydney: Doubleday,

Crant FUR9v8 Coidfe o iisbres Brisbiane: Dept Primary industry.
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Colour patterns in reef fishes

Concepls
Camnuflage
Warning colour
Signal colours
and patterns
Counter shading
Disruptive
patterns
Diversity
Adaptation

Skills
Observing
Recarding
Inferring
Comparing

Attitudes

Appreciation of
natural
Enviranments

Confidence in
W po\-"\«"(.’l'fi
of observation

Aim
® loinvestigate the range of colours and colour patterns of reef fish.
& lodevelop ohservation skills in the field,

You will need
® tnderwater s'ate and penrcil
® A buddy

What to do
1. Before your fieldwark, draw o number of fish outiines on your slate.
2. Snorkelin g very safe arca. Attempt to stay in ane place, e.p. near a coral
clump.
3 Concentrate an just one freby at g time. For vour first fish, select one with a
simple, definite pattern.
4. Don't try to identity the fish. Concentrate anly on colour and pattern,
On the appropriate outline on your underwater siate, carefully record each
new pattern,
6. Don't get too frustrated. Manv fish will disappear just as you are halfway
through vour recording. You will vet Tuster with practice. Record the most
striking patterns tirst, Fill in the other details second.

|

After vou leave the water, discuss:

{a; What sort of pattern was most commaon?

(hy What colours were most comimeon?

e Why do vou think there are so many different patterns and colours?

el Why do vou think particular types of patterns are more commaon?

ey How de yvou think each pantern belps species survival?

(fi Try to dassify the patterns into groupings, e.g. camouflage, counter
shading, disruptive colouring,

(Note: There bs no simple “right’” answer to any of these questions. You are the

scientist who might come up with some original ideas by personal observations.)

8. {a) Write a brief report stating vour findings and conclusions,

b1 1f you wish to make this into a major project, you will need to sample a

varicty of environments on the reef and make many more observations,

ldeas tor turther reading
9, Find outif ree! fishes have calour vision,

10. Identify some of the fish you have abserved.

. Find cut about the fish whose colour and patterns change radically as they
mature, Think about how this may aid survival,

12, Find out about the nocturnal change patterns of fishes,

13. Find aut about fishes which are dichromic,

14, Find out about fishes which change sex {e.g. wrasses and anemane fish). Do
colour and pattern change teo? Why or why not?

Readings

thrlich P.R. et al. 1977, The hehaviour of Chaetodontid fishes with special
reference to Lorenz's “poster coloration” hypothesis. ). Zool Lond 183, 213-28.

Endler, ). A 1978, A predator's view of amimal colour patterns. fvol. Biol. 11,
379-64.



NCE

Movement in fishes 12hr-2hr o o

Concepts
Adaptation

L ocomotion
Halritat
Oscillation
Undulation
Propulsion

skills
Observing
Snorkeliing
Recording
underwater
Analysing
Hypothesising

Attitudes

Enjoyment of
outdoar
experience

willingness to
suspend
judgment

Aim
& To observe variety in the methods of locomotion among different fishes and
to atrempt to relate this 1o body shape and lifestyle.

You will need
e  Snorkelling gear
e Underwater sheet and peneil

What to do
1. Before vou go into the field. read the field sheet carefully: make sure you
know the names of the fins on the fish; check up on what is meant by
ascillation thack and forth movementy and undulation,

2. Go snorkelling and look for these three different fish types:
o hurtterily fish
® parrotfish
® trevally tor kingfish or darty
You might find a butterfiy fish if vou snorkel across the reef flat at high tide; a
parrotfish might be found near the reef edue and a trevally over the reef
slope. You could visit these localitios when srtorkelling at low tide.
Don't approach the lish oo closely. Lie still in the water and don't scare: the
fish with sudden movements,
3. For each fish, make observations s follows:
fa1 Where does it live (e among coral, close to coral?)
b1 What does it feed on iis it i herbivore? is it « predator?)
(1 What 1» the main type of locomotion you observe {stationary,
Mlanoeuvring, cruising, fast W ImIming?|
idi tor any of these types of movement you oheerve, write down which parts
Of thie tish ares invol ed, g wihether vou think the movement is
oscillation or undufation,
4 Back at base camp, review your data
ia1 Of the three fishes, inwhich is depth-to-length ratio:
®  proatest?
e leasd
bt Which of the three Tish appears to be a spedialist for locomotion involving
® muncouvring?
& <printng and acceleranng?
(1 How does the characteristic locomotion of the three fishes fit in with this
e hahitar?
& ool souneed
i Concerning the way manoeuvring is carried out, do body fins seem to be
mainl imoived or movements of tail fin and body? What about in fast
swimning?
Lok at figure 631 Do vour own observations fit in with the scheme
suggested here, How do they dilfer?
(el Look at the shape of the tail tin In which kind of fish is the tail most
stronely torked?
Hased on your observations, do you think that:
(a1 bady shape and type of fins might be correlated with the main kind of
lcormation carried out by o fish?
ibi body shape might be able 1o be correlated with habitat and type of
feeding?

Ll



Ideas for further things to do
6. Based on your guesses made in question 5, make one or two predictions or
hypotheses. Carry out further fieldwork to test these.

7. Triggerfish and box fish have interesting means of locomotion. Lock for these
fish in the field and observe them.

Reference
Webb, PLW.1984, torm and function in fish swimming. Scientific American, 251
{15, luly 1984:58-68.
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FIELD SHEET

63. Movement in fishes

7

Butterfly fish N Parrotfish I revally
Habitat ' |
jamang caral, dose !
to coral, open water, ete .
—_— . e e ——— = . — - - - - l - -
Feoding seen _
{if any] | ;
e . R . S R -
Typels}t ol focomrotion .[
rostly obsorved '
{stationary,
fnanoeuvring,
i(_:rm-smg, .
jfast swimmingi
When stationary , '
Fins used i i
Fin movement
toscillation ar
undulation)
When manoocuveing
Fins used
'Fir movement ;
doscillation ar |
undulation? .
When crasimy
o fds! swinning !
Ha movement of tail fin
and body or movemnent of
other fins more :
|imp(}r1;mt? :

Does the body and tail
firn oscillate or undulate?




M i T
‘ q 64. Schooling ¢t fishes ahr e e
- 2 A
Concepts Aim
Behaviour & Lo ohmere s oo s beal of e el G benaviour of tish within sehools.
Social
OrZAnISation You witl nead
Adaptation ® Notehook o a;[']cli’”\drr'r' <hectrs nendil
School &  snorhedling pea, sl v sndernaarer observatony or irip in subinarine
Observing - — — .
Recording QLGN GECLRS GF schooin. This provides

Hypothesising

Attitudes

Interest m
natural
CAVIFONMents

Enjovment of
underaster
experienoe

torists o tho roof wer : u.'?r:ro.".w-ser>r viewing. Far commerical
: - hing is allowed. it is a great

Cinany fish can be caught

NN

Many typoes of Plono b ao g
I
|
]

fairly rea

What to do

T Whencoking andesaeter, fooate ¢ soraot of fsh and make observations.

20 ARSI e ese e s el e i od!
iar Areoali the

st the samie --._;}(‘{'u's.f

fh e M the rish thie sanne siee?d s v by misrhet thic be? (Think about the

P T SWHTTTNE spf*t't‘u af <rvalland large fish

(7 Approximaiely wiat \|'|d[){’ s the schonly For esample, is it spherical,
cvhindrical, sheetlike? SMake same o
it fook ke drors ancve ana train e side

iy Docst have many fish or only a few? (haake a rough estimate.)

i1 Sost of I‘}(' ‘.i-'n(’, are the fh swimming paralle! to one another?

ifr Ieothe spacmgs feom b o fish aearly unitonm mest of the time?

i What 'r‘.‘-.,|)"r.~, o the aceeleraiion of the tish whes the school makes 4
shiarpr torm o b ar o

thy W ?:‘11 Bapmens for i
startiedd?

i Are there leadeesé Do the tish terveiling at the front of the school trade
prlaes with thone bishind?

pi Dotk ool hresk ap i the fisi st o feed?

ih; Arc there any spins of apuression within the school?

30 AAake st on shetches of same other sprecies of {ish which you also seein
schcols, o iese s haots have ditferent charas teristics from the first school
Yl |f.ir\}L\E_’(i ar?

. Compare vour observations wath ihose of others in your group.

Questions to think about
30 Why night fesh form schoois? 11 b been specnlated that by swimming

together. fishomight creste the losion ot asingle Buge animal moving through
e waster, aind that this rvghn help presens auack by predators, Does this idea

seent feasibles Canovons think of some other possible advaniages or
disadvantages of sohooidng tor fishe How cosld such ideas be investigated?

Read Shaw (1962 and other licesture for discusston of some suggestions.

ketches to show what you think

ing and aveeieration of the fish if the school is

Many questinns about Tish schoonng and the possible advantages ft has
for fish are sidl 10 be answered by research.

References

Shaw, E. 1962, Schooling of fishes In Scentific American (1982], Life in the Sed. San

1

Francisee: W H. Freoman,

b



q 65. Fish distribution 1 hr+ .

R
Concepts Aim
Distribution e To investigate the distribution of different fish species around the reef you are
Schooling visiting.
Skills

You will need

Observing - .
; ® Snorkelling gear

Recording

| e \ e L Ao H
underwater e Underwater slate and pencil
Attitudes What to do
Conifidence in This project requires you to make general ohbservations continually while
making snorkedling during vour stay at the reet. At the end of vour visit, you should be
observations able i answer the tollowing:
Interest in ; T e et Wk e . .
1. Where would vou go to find ravs on this reet? Why do you think they are
natural g :
there?
world

2. lisome tourists wished to see large schools of fish, where would you direct
them?

3. Where have vou most often observed large coral routs? Do the same fish
appear to be in the same place day after day? 1f so, why do you think they
inhabit 4 particular area?

4. List the places where vou would find the following fish:

i chaetodons
(b1 lion fish
ey parrotfish

5. An schools of fish. are the members of the school similar or different in size?
Why do vou think thes is so?
Reading

Grant, BN 19854 pridde to fishes, Brisbane: Dept Harbours and Marine.
iWaterproof edition).




Fish territoriality 1hr *

Concepts
Territariality
Interrelationship
nterdependence

Skills

Observing

Recording
underwater

Attitudes

Appreciation of
natural
cnvironments

Confidence in
making
observations

Alm

®  Toinvestigate the territorral behaviour of species of damselfish.

You will need
&  Snorkelling pear
& Llinderwater slate

What to do
1. Before entering the water become familiar with several species of damselfish
fger to know their appedrance from pictures and diagrams in the books).
2. bind anarea of coral which ininhabitated by a species of territorial fish. Use
the lageon at tich tide.
3. Draw the coralareda as a rough outline map. Show the size of the coral area on

vour map. iSelecan area no larger than 2 m across.j

4. Lsing reference material, identfv the fish species,

Muake o drawing of the fish spedies sou are studying.

it

6. From vour observations in the tield, report an
P2l the range of the fish iskow this on your map)
b behaviour towards members of the same species
ici behaviour towards members of other species b
idi feeding habits '
el ammy other relevant behaviour shown,

Consider further
7 Wiat would be the effedt ot removing vour fish species from the smali coral
ared vau have been stodying?

8. What are the advantages wained by these fish in being territorial?

ideas for further things to do

9. Consui texthooks on bishes and find oot which families have territorial
SPECIes.

References

Risk, M) and Semimarco, PAY, 1982 Binerosion of carals and the influence of
damsel tisk territoriality s Predimiinars, study. Oecologia 53, 376-80.

Carcasson, RHUVY7 bield gride to the reer inhos of trapical Australia and the
fndao-Facitic region Yondon: Collme,



H 67. Fish-bird comparison

Concepts
Habitat
Adaptation
Niche
Ecology

Skills
Analysing
Comparing

Attitudes

Interest in
relationships
between
organisms and
Crvironment

Aim

Lo make some comparisons between the Jiving places, body forms and
lifestylos of birds and tishes.

You will need

Pen
Basic referens o material on biology and reet Hife
Waorksheets

QO a reef isfand. the birds are an eyceatching part of the scenery —
moving about in the air, in trees or on the ground. When we go
snorkelling, however, it 13 the fishes which catch our attention — a
daccling array of shapes. sizes and colowrs moving past our view in the
water. What similarities and differences are there between the
eravironments these two groups inhabit, and the adaptations they display?
Within isiand hird communitios and reef fish communities, what different
kinds of rales are adopted hy different species?

What to do

1.

(a1 Through discussion with others, by reading books and, if possible, by
making vour own observations of birds and fishes, fill in the spaces on
worksheet A

bt scuss. How does the body form and function of each group fit it for life
in the medivm it inhabirs?

fai Can vou recognise parallels in the lifestyles of some fishes and birds? Look
at warksheet B and, by discussion, reading reference material or
observation in the dield, v 1o fllin as many spaces as possible,

Useful readings

Talbot, b, od. 1984, Readder's Digest hook of the Grear Bareer Reef. Sydney:

Readlers Digest.

Morgan, 15 ed. 1983 Biofogical scicnce - the weh of lfe. Canberra: Aust.

Academy af Seience.




WORKSHEET A

67. Fish-bird comparison

|
L.

-

Birds I Fishes
| S
To wint phyium do they beiongg?
To witar class do they helong?
||n whdt medizan do they \pm\d most of their lives? Alr
!l)u they Boave Tixed or mobile Hitestylos? i
b e . .
What organs do {ho\ use to ohtain oxygen?
What kind of locensation do they carry out? Swimming
— ‘ - . e —
L\a‘\'hdt appendages do they use i locomotion?
Flook

Whatl naime is given to g group of these creatuers?

' R .= .-
v
I

'\.\hdt L|' ri it ‘)(:Lf\ Coveriingisd [Jo th( w have?

"Are they wart hiooded thomoithermic; or
cold-blaoded ipokilothermicy?

|What dre some sense organs witich they wse

o ind oot about thenr ensiranment?

Veliar kot of materiais
doiey ear?

\.\.l‘ml m(i ot fertinsdation
dothey have - internal or |
CVOT TG

Dyer their ey have a had i

Cxierng: shelid

Co D thiey give parennal
I : }
Care b e yeng?

SOIMEe At pidnts,
sonmie cat animals,
some eat both
plant ared antmal
matter

Moaost (but not all]
have external
fertilisation

Mast fish eggs do
not have a hard
external shell

0



WORKSHEET B

67. Fish-bird comparison

Has small body size

o Has large body size

Moves raprdly

Maoves slowly

Stays on or near the
: !

oground

Moves about ina wroup

.._______,___
|

[s territorial

Catches and cats
vertehbrate antmials

‘ Catches antd cats
i ertetrrate anirals
boa hoerbsivore

Moves around among bracches
of another living thing

| bses colour and shading
s camonitiage

Has bright colouring

Lives i o holein
the ground

Has Tong, pointed
tmouth parts tor selecting
'l small foed items

.

Cireat Harrier Reef |
bird eonple

Buff-handed
funed rael :
d
Silver-eye wiich
mioves aboulin
[rranme hess ot
Pintitg tiee X
-t

Cireat Barrier Reef
iish example




ol -

Whale watch Yohr+ e

Concepts
Population
dynamics
Extinction
Vulnerability
Endanpered

Skills

Observing
Recording
Communtcating

Attitudes
Caring for reet
Responsibility
Intetlectual
honesty

Aim

e [udevelop o leeling of respansinility for ebservations and to understand that
everyore s observations are acedoed Lo contribute to scientific research in this
immense. unpoplated ceef region,

You will need

®  Camera

®  Ficeld notebook and pencil

This activity requires at feast el an Rour spread over your trip, and maybe much
rrare i vou spot o whale

THis (s an activity evaryone can be involved in. Keep your eyes peeled all
the tite you arn visiting the reel jegion especially in winter and spring.
Make careful nhservatinns if v come across any of the following:
whales, coiphs or dugo These chservadions are vital to marine
resedrch, so the belter your nbseivalions, the more you are contributing
to the survival af these arnimals. Secing a whale s not an everyday event
i the rect area, nor easy But espeaally in September, as whales trave!
sauth frum thaeir breeding Qrounds, vou may be fucky.

What to do

At sea

1. Atsea, the whales vou are most likely 1o see are the humpbacks. Sightings
Rave also been recorded of the rare blue whale, southern right whale and the
minke,
Observe the spout, the WHape of the hack and the method of diving,

b

3. Record date time, place of sighting identification, number, estimate of size,
directinn of travel and speed and whether there are any voung,
Strandings
4. Report the tinding immediately by radio or telephone to the Queensland
Natiorl Parns and Wildlife Servce or the Queensland Museum. (If alive, the
animal may be able to be saved. If dead, it <hould be observed before it
decomposes
5. Observe the animal carefully and fill in the stranding report sheet as
accurately as possible
VWRITE DOVWASN FUVFRYTHING DOYNOT RENY ON MEMORY
6. Take photographys or make sketihes These should show:
ial The side ot the whole animal
ibi Close ups of the head, fins ard thypers,
ol Close-ups of wounds or any unusual features,
Muke sure you have something 1o show the scale, e.g. a person standing beside
the specimen.
7. See notes aboul abservations and strandings, and procedures to be followed,
i the leatlet published by the Great Barrier Reef Marine Park Authority.

Readings (]
Great Barrier Reef Marine Park Authontv 1987 Whales — Reef Notes. Townsville.
Gould League of Victoria. 1979, Whales  junior wurvival. Prahran.



FIELD SHEET

68. Whale watch

!7 Stranding report
|

Time of stranding:
ocality:

Number of individuals:

Condition:
|

Lenygth (tp of upper jaw ta tail notchy:

[ Sex:

Number and longitudinal extent of throat grooves:
Number of teeth cach side of jaw:
Colour description {plus photos and sketches):

Retridris:

Observer’s name:

Address:




ey oo

Associations between species o

Concepts
Association
Mutualism
Symbiosis
Commensalism
Adaptation

Skills
Observing
Snorkelling

Attitudes

Perseverence

Appreciation of
natural
envirgniments

Aim

Tor observe some distinctive dssaciations between some unlike organisms
which “live together

You will need

Losieal reef-wilking snd - or snorke ling gea
Linderwater slate,

This activity recuires soveral hours at various mies during the ficldtrip,

What to do

1.

On the reef, try to find exariples of some of the interesting distinctive
assaciations between unhke organisms, Good ones to look out far are: Goby
and shrimp, needie coral and gall crab, turtleweed and crab, anemone and
clownfish, cleaner wrasse and large fish,

Go on a shallow snorkel over the sandy flat at high tide. Lock for holes in the
sand with a1 sand-cetoured goby standing guard. Hover nearby until the goby
no longer natices vou and vou mav find there is also a shrimp living in the
hole and warking industriously to clean it out, Observe them carefully and try
to work out what sort of relationship is involved — who is helping whom?
On a reef walk, look for needle coral (Seriatopora) or the more club-like
branching coral Pociliopora, In each dump look for a stightly expanded fan-
shaped branch.

A tiny female gall crab lives inside coral gatl. What sort of relationship do you
think this is¢

Find some bricht-green turtle weed. Gently run your fingers through the tuft
oyou find a small lump in there, very gently tease it out. You will probably
find it is a tiny, delicate, pale-green crah, What sort of refationship is this?
(Make sure the crab ots back safeb into its own wift of wrtle weed).

On the reefl walk near the reef crest or when snorkelling, look for the large
anemone with its attendant clownfish. How many clownfish are there? What
sizes are they? Which is the dominant one? Look for other anemonces and
compdre then.

When snorkelling, look for the smalf, slinn, blue wrasse and see if you can find
its cleaning station. You may find large fish of several different species lined
up for cleaning just like rars at a car wash, What sort of relationship is this?
When snorkelling. if you are ever lucky enough to see a large manta ray look
for the remora ar sucker fish attached 1o it {You may even find remoras
following vou around.] What sart of relationshipr is the one between a remaora
anid a manta ray!?

Make a table of alf the relationships vou find on the reef, heading your table
a5 shown below.

) Which ani.r-r-lal o —‘
benefits and how

Arimal 1 Animal 2




d 70. The goby and shrimp Yahr o

S

Concepts
Camoufiage
Mutualism
Relationships

Skitls

Observing
underwater

Recording
underwater

Attitudes
Perseverence
Fascination
Wonder

Aim

o investigate the mutualistic relationship that exists between a goby and 2
shrimp.

(This project requires patience and careful observation while snorkelling in
shallow water.)

You will need

&  Snorkelling gear
¢ Linderwater slate and pencil
What to do

1. At high tide, snorkel over the sandy patches in the lagoon {choose an area as
clase to the cay as possible). Focus your vision about 2-3 metres in front of you
and directed down to the sand. Move slowly, making as little noise as possible.
Keep your eyes open for a pale stim little fish with large eyes lying on the sand
at the entrance to a hole.

2. Once you've found your fish, move in cautiously to about 2 metres distance. [f
the fish quickly retreats down the hole, move back slightly, rematn very stiil,
and wait for its recappearance,

3. Now, observe carefully, taking note of the following:

faj How would you describe the reappearance of the goby (bold, watchiul)?

(bl After the goby takes up station at the entrance to the hole, how long does
it take for the shrimp to appear?

{c} When the shrimp does appear. is it involved in any particular activity?

{d1 Does the goby appear to he involved in any activity besides observation?

(&) Make a sudden movement towards the hole. What happens?

(It would be a good idea to copy these questions on to your state befare you

leave the bedach,,

Questions to consider

4.

5.

What appears to be the relationship between the goby and the shrimp?
Would survival be any more difticult for either the goby or shrimp if each
lived a solitary life?

What particufar adaptation does the shrimp have to fulfil its role in the
relationship? What adaptations do you think the goby possesses to tultil its
role in the relationship?



d 71. Clownfish and anemone ahr+ e

.
Concepts Aim
Special ® Toinvestigate the association between anemones and clownfish.
association
Adaptation You will need
Qom:‘pe@sahsm ® Snorkelling gear or rect-walking gear and transportable viewer
Symbiosis ® Underwater slate or waterproof <heet: pencil
skills This activity can take from halt an hour 1o many hours. [t can be done in pools on
Observing the reef-top at low tide or on the reef front while snorkelling.
Recording
Hypothesing What to do
Attitud 1. Visit a particular anemone while snorkelling on the reef front or while
A tudes observing a reef-top pool.
erseverence

fai Record the size of the anemone and sketch the species of fish associated
tural with it for later identification,
naturd (b1 Record the numbers of clownfish fish present. Iy there a dominant

Appreciation of

Ccn\]-(!_riorntl.(.m member of the group?
onhdence in (e Do the clownfish touch the anemone? 1t so, how do they move when
making loi 7
doing this

observations (d) Do the downlish appear to concentrate in any particular region of the

ancemone?
e Does the anemone react to the movements of the fish?
ifi What evidence, if any, do yvou see of cither the clownfish or anemone
feeding?
f£) How far do the cownfish move from the anemone?
(hy What da the clownfish do when away from the anemone?
(it What behaviour is displayed by the clownfish to other fish species?
(il How have the fish reacted to vour presence and movements?
2. W possible, visit and observe ather clownfish/anemone assoaciations.
fat Are other spedies of clownfish present?
ibl Are particular types of clownfish associated with particular types of
anemaonis?
{1 Can you recognise comimoen patterns in the behaviour of the clownfish at
the anemones Yol ohserve!

Questions for you to consider

3. Ciownfish, unlike other fish, are not stung by nematocysts from the anemones
they are assoctated with. Various reasons have been suggested for this. Try to
find aut about the research that has heen undertaken on this,

4 In this assodiation, who benefits, and how? Read literature discussing
svimbiosis and commensalivim relationships. What kind of association is the
clownfisiv anemaone partnership? How does the special association compare
with other spedal associations you know of on the reet?

Ideas for turther things to do

5. Investigate other special associatians on the reef, e.g. crabJturtle weed.

Reading
Allen, G.R.1975 Anemaone fish and thewr amuazing partnership. Australian Natural
History 1881,



q 72. Cleaner wrasse 1hr .
e
Concepts Aim
Interrelationships ® oinvestigate a mutualistic relationship on the reet.
Symbiosis
Fish behaviour You will need
skills e Snorkelling gear
Observing & .nderwater slate and pencil
Recording
underwater What to do
] 1. Snarkel along the reef edge until you find a cleaner station. Coral bommies
Attitudes wre likely ares
M i are likely areas,
Confidence in ) e _ e )
making 2. Observe a fish being cleaned. What parts of the {ish are cleaned?

ohservations
Interest in

natural

environment

and especially

in interrelatedness

of living

things

3. Study the behaviour of the wrasse inviting the fish 10 be cleaned and the
behaviour of the fish receiving the cleaning.
{al Record the movements of the wrasse hefore cleaning begins.
b1 Record the hehaviour of the fish about to be cleaned.
ict Observe the range and territory of the wrasse,

Questions to think about back on the beach
4. Did different species show similar behaviour before cleaning commenced?
5. What factors might influence the stze und position of a station?

6. Comment an the role of the wiasse in the coral reef community,

Ideas tor turther things to do

7. Yoircan learn more about the deaner wrasse by consulting the following
reference:
Behavioural ecology of cleaning Tish Ause. Nat, Hist. Sept. 19820 pp. 232-38,

Clewwer  adrganc  w aiemt m T

T e S N S R R B S



‘ 73. Reef-top transect 2hr+1hr e

Concepts
Uhistribystrons
Abundange
Iransed
Sammiple

Jonation
Line interc et
Quadrat
Sesdiment
Sand

Ciravel

Ayl

Inerusting slaie
Fleshy algaee
Skills
Cooperating
Estimating
Recording
Hypothesising
Evaluating

Attitudes

Interest in methods
of scientifi
enaquiry

Willingness to
suspentd
judgment

Willingness 1o
work with others

Aim

To investipate the pattern of distriibution of reef-top organisms and sediment
by gathering data along a transect from beach to reef edge.

Mary reefs have a distinct natural zanation of reef-top sediments and
Hving things, features near the reef edge different from thase on inner
parts of the reef-top.

Does the recf vou are wisiting fave a0 ohwvious patfern of natural zones? if
s0, how s one zane different from another? Are there different zones on
different sides of the reef? Why sught the natural zonation pattern exist?
You've probably dlready done some walking and fooking about on the
reef-iop during vour field trip, 50 you already may have some ideas about
these questions One purpose of this activity s to gather data in a
systematic way to help test out any Guesses your may have made.

You will need

iFor each small working teamy

Reef-walking goar

20-metre-iong rope or cord, knotted ar marked at T-metre intervals
Clip board, pendil

Field sheets on waterprool paper

Viewing box with fransparent hottom foptionall

Magnetic Compass

Map o dir photo of reef-top

T-inetre-fong plastic rod

This activite regaires at ledst one low tide period on the reef-top {about two
Boursl. and about one hour at base camp piotting and discussing data.

What to do
Organising the fieldwork

1.

4.

Veith vour group feader, stade aomap o air photo of the reef-top. Select a
traverse line acrass the reef top rom beach to reef-edge. Mark the starting
sroint on the mug

Lsing the niap, work our how many stations there will be far collecting data
along the tramsect A camvenient distance between stations is 20 metres,
Divide into small working tears of about four people. Each team is to collect
data at g number of stations spacedd out along the transect. Your group leader
will wllocate stations, Each team sbiauid have stations close to the beach, in the
central part of the traverse, and near e reef edge.

Discuss the features you are going o record on the traverse.




In the field

-

2.

o3

Each team should walk ot along the traverse line from the starting point on
the beach, Use a compuass and measured rope to help reach your stations.
At each station, study o 2-nietre-squaie area along vour traverse line from the
station. Take a "hirds-eve view.
Make estirmates and record the following on field sheet A:
far What peccontage of the area of the "lood™ of the stiip s made of:

®  iviryg corai

® deud coral istili standing

® rocky pavemnent

®  f(ocse sediment rwanedi

®  loose sediment fmudi

®  |oose sediment ifine g eved

® |oose sediment fooarse yravel

ibi What percentage of the area is covered by mdrine plants?
&  preein or hrown fleshy algoe

& pink encrusting alyae

® other types of aigae

® oo prasses (it anvi

® novisible plants

il How many difierent types of corals are present?

idi How many different fupes of algae are present?

e Anything else?

Alse at cach station, make a quick sketch on field sheet B of the appearance
of part of vour area {a T-metre-sguare area would be adequatel. Putin
features using symbols,

At base camp

8.

10.

Combine the data froim altb wroups.

(a1 Make up throe graphs ane tor e coral and sediment distribution data,
one for the algae data and one for the speoes diversity data, Eise colours
and shacing decided upen by the waole group. Hang the graphs where
everyone can lonk at them. (See the suggestions for presenting data at the
end of this activity )

(b1 Finatise the field sketciios, Colour thein asing colours agreed upon by the
whole group. Hang the pic iares where evervone can ook at them.

Discuss the resulis

(a1 Along the traverse line, are Crere aoy systematic variations in the amount
of livie corel dead coral, loose axdiment, sand, gravel, algae, fleshy algae,
ete?

(b Are distinet zones present? Inowlhat way s one different from another?

et What are some factors which might cause variation along the traverse? {n
particular think about the distritition of sand, coarse gravel, living coral
and fleshy algae

(i How could the possibie indueni o of some factors on the distribution of
biota and sedinent be investipatod?

What are some shioricemings and problems in the field method used?

(4] Do you think that o good sampie of the reef-top has been examined?
How could it be improved?

thi Are there difficulties in splitting the joly among different teams? How
could thes probiem be overcome?



Ideas for turther things to do

11 Carry out one or more transects on other parts of the reef-top. Compare data
from the transecrs D different parts of the reef display different zonation
patterns? s ilere any obvious difference between windward and leeward
sicfes What might arcount 1o any differences you ohservel

12 Compare data from your Cansectist with data (if avaitablel from past transects
made here, Have there been changes through time here? What might have
caused thone?

13 Prepare o grouap report of your transect so that future groups can compare
thedr own ohservations with yvours,

Ideas for alternative ways to organise this transect

14, Each small teams conld doan entire traverse onits own. Then all traverses
made by dilferent tearrs could be compared. Discuss the advantages and
disacivianiapos of thiv e,

15. The sampling method used could be vanred. The stations could be spaced
further apars o closers denending on ame available. The quadrar area
examimed at each station could he enlarzed or reduced. A circle could be
examined indead of o rectangle. Discuss the advantages and disadvantages of
this miotheed,

16, A line intercept method could be used for gathering data instead of a quadrat
method. Alcng the winofe traverse, 4 record could be made of the iength of
the transect fine which lies on, say, living coral, sand, dead coral, e1c. Discuss
the adbvantages and disadvantages of each method,

Some ideas for presenting data

There are some uwetnd micthods for presenting data obtained ot transect stations:

®  Bar graphs
for each station draw g vertic ] bar divided into different sections of
appropriate length ror eacl comiponent mesaered. Colour or shade cach
section of thes barin g detingrive way

® Foence diagianmn
Plan out o b wraph as ahove, put jom up the data points from different
stations. Ceocin o shade the whaole graph area. This provides @ good way of
viswalising ¢iasge o ross the reef-top,

® Kire diagram
Drave horizontal hars woross the arapl cach representing one component.
The width o the bar tepresent the pescentage of 4 component, ar the
M Thes aF spiecies,

Specialisi readings

Gy reed-top zaniation

Dane, 11983, Coral zonation: ity nature and significance. In Perspectives on coral
rects, ed. DL Barnes, pos 10747 Canberra: Cloustons Aust, Inst. Marine
Science,

fell, 1.5, and Flood, P& 1977 Guide to the geology of reefs of the Capricorn and
Bunker groups, Creat Barrier Reef provinee., with special reference to Heron
Reef. Depr. Ceology, L. Qld, Papoery 8131

Qnreet fieldaoek methadology

Loya, ¥ 1978, Plotless ard transecr methods, In Coral reefs — research methods,
ed. D Stoddard and R Jobannes, Paiis: LNESCO,

Stoddard, 13 1972 Field methads in the study of coral reefs. In Proc. First fntern,
Syinp. on Coraly and Coral Reefs. Cochin: Marine Binlogical Association.

Stoddard, D 1969, Biology and morphology of recent coral eefs. Biol. Rev. 44
413-98,




FIELD SHEET A

73. Reef-top transect
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FIELD SHEET B

73. Reet top transect

Name of Date Place where  Bearing field ream Time fime
reef traverse of e rhers started finished
stirts fraverse
Scale 1:100
KLY

Live coral

Dead coral

Fleshy algae

Sand

Coarse uravel
Netres
Station Station
Metres Muotres




74. Boulder communities 2hr e e

.

Concepts Alm
Commumnity &  Tostudy orpansins iving gicand cncer a reet-crest boulder and a reef-flat
Producess Louiders ana 1o gevelop an understanding of mierrelationskips between
Consumers orygatistas arel shem oovirornens,
Decomposers You will nee
Driversity ®  Reet-walning ued
Food web &  Sotchouk and nencl
Attitudes ®  Boosd and fond e
AWAreress @ Perspen view g oo A siver npimnaa
Curiousity O  oeotete siesos DO Lo parenn sy Doy
Contident o in @ voriise wateriont 1P pors

®  lape-rcciorder foptivnan

QWL DOWETS
of observation
Iriterest i

riatural What to do

envirgnment T Find anisteresiing boulder oo she reef e Observe it through the

Phin actiersy Shonfet e done e cne or o low-tide periods,

TR
KRN D PRSI PR TI T
ol ldenufy anyting
VORIE i Lotser o o e
el IE e hon
oAl thieas fes v o o

oot an acesite sheel placed in the hottom of the box,
sz o the apper <ide of the bonlder, Add it o
vrnol for it

ter byostil idene atern shserce an mobile animals in or around
v Wonen vons finish ol the drowing 1o g
chipsboara and star g e shect,

SR TR Oraw the oatline on another acetate
shoei, Try tooigeintiog s rurs Lving croanmisms as v ou can. Add thent o
vl skt b
Sk sure conreturn e nlden caietuih to it ortginal position,

e U e fiehe sheet Har o cnanisas From s e o observations,
ddecide wiether s g prodhncer o oasGimer ot decomposer and how and

fo ke v abservations on the tape-

recinder cd e thiens s Later

Bosllor ovor s <'jr'r'i.;|'}

AT SN PR EUTUIN 3 RO

R T IR R TR E R STT A ST soibdee Yo may have ro do this ar

anottbien Tows -tne peringd.

VoCamipare the cotrenug te ot e boadders Are they similard 1 not,

vl dorvou thive they o ditorer s

tdeas for further things to do
4o bor vach boulder drav up the relalorships as vou saw them. This may be part

of a focdhwebs You oy hoo espand this and add mobile animals which
wotled dlser b pent of thioweds

50 Would vou desoribie vonr Banlder conumunities as closed svstems?

. Ithe top of ear b houlder domunaied by producers or consumers? s the
Bottem ot each hoiders doencated T nroducers or consumers? Suggest
FerAnerrts Fear vinit drsi s,

NOTE
Thug ok b"."ur}" [y
\kf)\-'.'.'".‘;’}fl_‘,’ IEERT

Sewarked s

Phe Fobowend w
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FIELD SHEET

74. Boulder communities

Reef-flat boulder

3 I

if a consumer:

Name of Located on : Producer,
Organism top or bottom COnSuUMer or fixed or Grazer,
ar side of | decomposer mobhife? predator,
boulder? filter feeder
or...¢

Reef-crest boulder

l If a consumer:

T
I

Name of Located on ! Producer,

organism top or hottam COonsumer or Fixedd or Grazer,
or side of L decomposer mebife? predator,
boulder? filter feeder

or...?

S



J 75. Ecology of a reef pool

2hr e

Concepts
Ecology
Ecosysten
Habitat
Niche
Producer
Consurmer
Community
Carnivore
Herbivore
Omntvore
Scavenger
Decomposer
Abtotic factor
Biotic {actor

Skills

Observing
Recording
sMapping
fdentifying
Cooperating
Using equipment

Attitudes
Interest in
naturgl
environment
intellectual
honesty
Self-retiance
Desire to
question
[nitiatie

Aim

Fo map a reet pool and to identify some of the commaon arganisms that
inhabit it.
l'o observe interactions between the pool organisms and the environment.

You will need

® Underwater board or notebook: field sheets

® Reeof-walking gear

8  Compass

® Waterprool measuring tape or knotred string

® Measuring staff 11-2 metres; or plumb bob of length of knotted string 1-2
mettes long with sinker on end

& Pictures of comman reet-tap organisms, c.g. from GBRMPA leafets {optional)

& lhermomerer and water-test kit (nptional

& (Camera {optional)

What to do

Map the pool — {field sheet A)
1. Choose a distinctive reef-top poaol that s not (oo large. Pools near the reef rim

2.

are good for this activity.

Make measurements of the pool, using tape or knotted string. Select a scale
and, using disgram 1 of field sheet A, carefully sketeh the pool outline,
Roughly mark an, or shade in, areas of coral and sand.

On diagram 2, draw a cross-section of the pool. Use the measuring tape and a
staff or plumb bob to make the measurements of the pool. Choose suitable
horizontal and vertical scates.

Observe physical and chemical conditions in pool — field sheet B (optional)

5.

On tield sheet 8, record answers to quaestions about physical and, if possible,
chemical conditions of the pool. If possible, make ane set of observations of
temperature and wave conditions when you first arrive at the pool, and
another set as vou leave the pool,

Observe organisms

6.

In notebook or on underwater board, make s list of the organisms you can
see, where they are and what they are doing. {if you don't know what they
are, grve them names and identify them later from your notes and sketches.)

Questions to consider after the fieldwork

7.

10.

.

What are some ways in which organisns in the pool affcal one another? Were
vou able to see any feeding relationships between orgarisms? Which
orgarisms are the producers and which are the consumers? From your
observations and reading, draw o food chain. Draw a part of a possible food
webh which involves the pool.

Sugpest possible ways energy enters and leaves the pool.

How might physical and chemical conditions in the pool affect living things in
the pool?

if you have measuied physical and chemical conditions in water elsewhere on
the reet, how do these ditfer from those in the pool?

Discuss the possible effects of tides, winds, currents, sediments, cyclones and
peopie on the pool and its comununity.



Ideas for further things to do

12. Mark on the map and profile on field sheet A the organisms observed, using
symbuols.

13, Check out a different reef pool. How do conditions differ? Are the organisms
different?

Reading

Bennett, 1. 1982, The Great Barrier Reef. Svdney: Lansdowne.

Mather, P., and Bennett, 1. 1984, A coral reef hantdbook. Brishane: Aust, Coral
Reef Society.

Talbot, F., ed. 1984. Reador’s Digest hook of the Great Barrier Reef. Sydney:
Reader’s Digest.




FIELD SHEET A
75. Ecology of a reef pool
Pool map and profile

lFeamno. oo e e [Date e Time o hde e

Group members o R S

Laxcation of pool A . . R

Indicate north, scale, boundaries, major features, wave sones and give directions to island features, so that
the pool can be relocated at a later date,

Dhragram T Map of aerial view of pool

Side X Side Y

Scale:

Pavram 20 Pood profile
Investigate the depth of the pooi along the ransect line: take soundings 4t ¢ number of positions along the
transect e Draw a depth protile ot the pool indicate the nepes of substrate found along the transect line
peonal, coral rubbile, sared:

Sidde X Side Y

Horizontal scale (use the same as in diagranm B e e

Vertical scale: R . . A S



FIELD SHEET B

75. Ecology of a reef pool

Physical conditions in poaol

Condition

Whuat is the water
temperature (7Cy
Is new water coming
into the pool?

Are there waves on the
pool?

Can you sec all the
bottom of the pool?

‘Are the tops of algae or
coral growing in the poul
exposed to the air?

Is the tide rising
or falling?

Chemical conditions in the pool

Abfotic conditions

At end of
activity
{time

At heginning
of activity
{tirine: }

Hlas there
been a change?

Condition

At beginning
of activity
ftime }

At end of
activity
ftirre:

1

Has there

been a change?

Dissofved oxygen
{p.p.m.)

pH

Salinity

| —




76. The inner coral zone by night Thr e

Concepts Atm

Nocturnal ® 10 observe some life on the reef flat on o calm night, at low tide.
behaviour ® To observe nocturnal behaviour of some animals in the inner coraf zone.

Ecology

skills You will need

Observing ® Atorch funderwater torch, if possiblel _

Communicating ® Protective reef-walking footwear {s:m_r_lshm’s or rubber hooties)

® Other reef-walking wear, including windproof jacket

Attitudes '

Curiosity What to do

;"I,T'ml"““'e 1. Assermble on the beach just after dark and select a buddy.

Erjoyment of Y yier e s b . o - R o ar ol . o ae e
Hutdoor 2. Discuss possible dangers of walking out onto the reet at night and precautions
cxperience needed.

Appreciation of 3. Walk out over the innermast coral zone, stopping at a number of places.
natural Preferably choose an area where you have walked during the day. Walk only
environment in very shallow water. Stay close to shore: keep with your group.

4. At each place:

fal Stand still for 30 seconds and listen carefully.

ib Discuss with your partner any saunds you hear.

ic] Try tofind cut what it i that makes the sounds.

() Shine your torch through the water and see what you can find.
5. Return to the shore and discuss the following:

at Did you see a snapping shrimp?
(hi Were the coral polyps really out?
el Were any fish sleeping?

idl Who saw any crayfish?

. 4 o . [
reemit vy - lordands Mmeqistes



77. Map-a-bommie scuba project

__

Concepts Aim
Ecology ® o investipate the ecology of asubmerged coral mass thommiel. This is a
Distribution project requining the ase of seuba, it s recommended Tor a group of three or
Habitet four divers.
Population
Environment You will need
Skills ®  Diving gear (s ubal
Orwanisational ® LUnderwater <late and pencil _

okills & |'nderwater camera and tarch roptionals
Orientation & Submersible compass

okills You will neced tomake three souba dives at less thaen 10 mietees,
Llsing comypass
Ohserving and What to do

recarding 1. Ta understand the ecolopy of a bonumie, it is first necessary to analyse the

underwater physical features of the bomne and (o assess the physical factors to which it is
Mapping exposed. Chaose a bormmie which has appealed to you while snorkelling
Cooperation along the reef slope. Try to choose a bommie no larger than 5m in diameter

. and no smaller than 2m in diameter. Your bommie should also be in less than

ilptljt:‘edti?jti T of 10m of water (fo reduce your air consumption and avoid decompression
Appreciation o i

environment 2. {a) Record the position of your bomnue on an outline map of the reef. You
Perseverence will need to take compass bearings from the bommie to prominent
Enjoyment ol features of the island fend of vegeation, towers, etc.,

outdoor ‘ ity) Record the size of vour bommie,

experience . : i
[ 3. Record the depth of the hommie at low tide. Hover above the bommie and

tmake an outline sketch of the bommice on vour slate. Now descend to the
base of vour bommie and make o sketeh of its western side. Move through
90° {naturally, using your compassi and make g sketeh of its northern side.
Cantinue this procedure so that vou obtain sketches of the eastern and
southern aspects also. As you make these sketches, pencil in any prominent
features. e.g. masses of brain coral, caves.

4. Make relevant notes on such things as currents in the area, slope of the
bottom, proximity of other bommies and any other physical factors which you
think may have an influence on your bomnie,

Second dive

5. Slowky circle vour bommie and, onthe sketch you imade on the first dive,
record the locattons of resident fish on vour map {e.g., cod in caves, painted
sweetlip, flutemouths under coral overhangs). Take particular note of
territorial species such as moray celbs. clownfish. ete. Try to find any clegner
stations. As you record the different fish species, jot down their approximate
numbiers as shown in the example in tigure 77.1.

Third dive

6. Now moye in close 1o vour bommie and record the interesting and noticeable
invertebrate life. By this time, vou may have o use fresh outline drawings of
your bommie. Try to find and mark on your map the location of nudibranchs,
stinging hydroids, soft corals, ete. ook for sponges and ascidians under
overhangs.

What kind of hard corals are predominant on your bommie? {perhaps vou can
enlist the aid of students who have done activity 43, “Coral Colonies” .} Make
sketches of some of the corals so that you can identify them later.



Questions to consider

7.

9.

Over your three dives, did vou have the feeling that your bommice retained a
constancy in terms of the number and types of species present, or did you feel
that the bommie was cantivually changing?

Were there any areas on your bommie where life appeared to be more
concentrated? 1f so, why do you think more life was present in these areas?
How have your feelings changed towards coral bommies alter this project? Is
it possible to feel affection for a bommie?

BOMMIE FROM NORTHERN ASPECT

Laree school of sea perch

o/
Moty el Js/

cleaner station
overhang

y
painled sweetlip S

\/f[][&l

trovdt
wobibwron: Shark

Fig. 77.1. Ixample of recurding slived,



78.

Food web of a coral cay and reef 1% hr o e

Concepts

Food web
Fnergy flow
Materias oycle
Producer
Consumer
Interrelationships

Skills
Observing
Recording
[nterpreting

Attitudes

Persistence

Appreciation of
interrelatedness
of living things

Aim

®  Toinvestigate the How of cacoes s ovdle of materials on a cay and reef. This
activity i< bosr done atter o few davs an the cay when you are familiar with a
number of isandd ana e

R T

You will need

®  Pendl and recording shee:

® Laryc sheet of paper fapprox. 2oy 2t or blackboard

This activity will take atota of aoout 10 liours spread over several days.

What to do
1. By now vou shoulid e able to list many of 1ee life forms vou have seen aver
the fast Few days under the headings of producer, consumer or decomposer
(Don't foruet sooxanthieliae - chiapgac which live inside the tissue of coral
polyps and muany other roef animls;.

2. On the same large piece of paper and <ide by side make up a food web for
the reef and a food web for the

3. Keep adding to this rhart eacn day s vou observe more organisms and
discover their relationships to one anaother.,

4, Use coloured arrows 1o smow the flow of onergy through the web vou have
drawn, How does enerngy enter crel ieave the system?

5. User arrows of ane or more other colours to show the transfer of one material
P carban, nitrogen thioseh the sestern, How does each material enter and
leave the system?

Can vourdentify any links between the reef and the cay?

7. How are the rees of the cny dependent anthe reef and the cay itself?

Further things to do
8 Consider other cammunitios vou have ssudied, g, desert, rainforest
communities. Ave thers any principies which hold true for all communities?

el 0T e [ I T
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offs 79 What plant is that?

Concepts

ldentification
Biological key
Classitication

Skills

Observing

Recording
Using a
biological
key

Attitudes

Curiosity

Approciatron of
natural
envIironment

Aim
® 1o develop asimple key which others can use to dentify trees, shrubs and
other plants on a coral cay using simple external features,

You will need

® Notehook or waterproof sheet attached 1o a dipboard
® Biro/pencil

®  tiand lens

What to do

1. Walk around the caral cay and examine the leaves from the diflerent types of
trees and shirebs,
Find out the names of the trees and shrubs using Cribb and Cribh (1985).
To establish your key, use leaf characters such as deaf size, shape, hairs
{presence/absence], colour, oil glands, simple or compound, entire or serrate,
and the Jeaf arrangement {alternate or opposite).

=

L

4. 501t oat the leaves on the hasic of one characteristic at a time. You may want
to start with simple or compound, alternate o opposite. or athers suggested
until each has g place of its own. Present the information as a biological key
similar to the one in table 790

5 You could use other features in vour key such as the size of the plant, flowers
(SRS colour). root TVPYe (e progy or buttressed] ar fruit.

6. Make diagrams of your leaves and their arrangement. together with any other
additionat features (o.g. flower, frit You may wish 1o produce a key using
dlustrations of leaves or other features, rather than deseriptions in words,

>

Repeat the above with herbe and vines as well as shrubs and trees,

=

Test vour kev with a friend.

Readings

Mather, P, and Bennett, 1984, A coraf reof handbook. Brishane: Australian Coral
Reef Society,

Cribb, A B., and Cribb, | W 1985, Plant life of the Great Barrier Kot aned adfacent
shares. St tucia: Univ, Qfd Press,




Table 79.1: Example of key for some cay plants

{Main species: Pisonia grandis; Casuarinag equisetifolia;
Argusia argontea; Scacvola sericea; Pandanus tectoriun)
1. {a) Leaves reduced to tiny scales on needle branchles o000 00 oL Casuarinag sp.

(b1 Leaves notreducod. oo Goto 2

20 (a) Leaves very large in dense clusters at top of
tree like pineapple tops. Tree has prop roots. .0 oo Pandanus sp.

{bi Leaves not as above. Trees do not have proproots. .o 000 Goto 3

3. (a) Broad oval-shaped pale-green leaves with prominent mid rib,

Huge trec often with Targe buttress roots. .o o Pisonia sp.
b1 Not as above, smaller trees and sheabs, 00000 Goto 4
4.{a} Silvery, furry, elongated, oval-shaped leaves. Small-petalled, cream flowers. 0L Argusia sp.

(b} Shiny dark-green leaves with rounded ends. Small tree orshrab o0 0000 Scaevola sp.




‘ 80. She-oak study

Va2hr o

Concepts
Adaptation
Nitrogen fixing
Cladode
Iranspiration
bap ront
Bacteria
Syinbiosis
Nitrogen cycle

Skills
Observing
Recording
Inferring

Altitudes

Interost mn
natural
ChvVIrOmments

Aim
&  Tocorsider wavs inwhich coastal she-oaks are adapted for tife on a coral
cay and some ways inwhich they aftect cay environments,

You will need

e iickd sheet

& Pencil and notebook
& !iand lens

Whan a aew cay /s hemg progressiealy colonised By plamts, coastal she-
oaks  Casvaring equisitifoia variety incarna) are probably the Hirst trees to
become establishiod. Thoy can v g windy conditions and i porots soil
with Litthe waltar-holding capaoty they can grow i sand which s poor in
ruirient substances such as qitrates.

What to do
T Walk around the cdee ot g oo and find some coastal shoe-oak trees,
2 Took For cach of the featires listedd on the tield sheet, On the field sheer,
make a cketch of ans feature vou are able to see - give a seale for each,

Questions to consider
3. Think about the following cuestions. Discuss with others and wiite vour
answers inovour notehook,

(et Tis elaimed that Baving redoced icaves helps the tree conserve its own
motstire and survive when sail masture is low, How could having
reduced leaves be uf benefit to the plant o this way? "Hint: Think about
Franspiralion, stonnta, surface a0

ibi How could the presence of nitrogen-finime bacteria in the she-oak roots
help the she-oak trees themeelves to survive in cay conditons and be of
benetin to ather prant colomes of g oay?

sob bind out the fuumies of sorme other plants which contain nittogen-fixing
bacteria

idy Muany she-oak trees Bave a long tap root. How could this help survival in a
Gy eIy et

rel How coulid having winged seeds helpr she-odis become established an a
Gy !

it Hews does the protuse shaslding of branchiets by the she-oak help other
plants boecame estabilishied and survive on g cay?

el How dosheaaks help g oas o become stabilised?

i How do <he-oaks provide protection for somw other plants on the cay?

Ideas for further things to do

4. Read aboot the pitrowen oycles Why are badteria important in the nitrogen
cyvele? Why s thie relatianship behveern the she-ook and its nitrogen-fixing
hacteria regarded as symbiosis?

Readings

Cribb, AL B and Coibby 0OW 1985 Plant life of the Croat Rarrior Reel and adjacent
shores, Stuciar Unke. Queensland Press,

Bronson, H. 1975 The coastal she-oak. Beach cormervation. Brishane: Beach
Pratection Authority ot Queensland. (Teaflor



FIELD SHEET

SWhere to look

Foliage of
the troee

Raots of the
troe
(i exposedd)

[ nderneath the
e Or N Canes
011 the troe

in'w

Anywhere i or
nedr the tree

LUndderneath the:

80. She-oak study

Fevpture

Neeodie-like folivge, These are not foaves but branchicts with green
stesis which carry nut photosvnthesis. They are shed when they reach
atsout 30cm in length,

Rings of tooth-fike seafves on
the stems, These are the troe
e,

Branchod root vystom,

Lormps about the size of a tistun the rocts, These contain bacteria
which are able (o take atimospheric nitrogen gas and convert it into
substances such as rhiteates which are isved by the green plant,

Fapr cont (1 partly eaposed,

Wingoed seeds

Lavers uf Taflen needles unidoer
the tree

Animals using the tree. Are
there any?




81.

Love a Tree

1Thr o

Concepts

Biotic
characteristics

Interrelationships

Forest

Perception

Skills
Listng »enses
Measuring and
recording
Fxpressing
and revising
personal values

Attitudes
Willingness (o
fvestigate
Appreciation

of natural
cnvironment

Atm

o learn more about trees and to develop new feelings towards them.

You will need

® Tape measure, paper, cravon of heavy 4B pencil,

® 1mrule, ora2mranging rod or a clinometer (could be a protractor with a
swinging weight)

® Reference book on trees

What to do

1. Select a tree that you like ldentify it, if possible, using the reference material.

2. Measure its girth {at chest height], and the extent of its canopy of leaves,

3. Fetimate its hetght using several methods to cross-check. (See methods
outlined below

4. Draw a leaf noting its colour, teel size and shape. o a bark rubbing by
placing the paper over the bark and rubbing the crayon or dark pencil over it
ta pick up the texture of the bark,

5. Can vou see any flowers, pods or seeds?

. Consider who uses your tree: are there birds resting init, or nesting init, or
fecding from it? Are there any signs of other occupants or wsers?

7. Do thew wsers appeat to be aftecting your tree?

8. Haw da you think vour tree zot 1o be at that place? Would its seeds have
Blown in, been brought in by birds, or washed ashore? If vour tree had never
arrived o what would the isand be like now?

G I someane arrived 1o cut down vour tree. what would you do? How would
vou conving e that person not to cut 1t down?

10, s vour tree alone. ar does it have many relations? What if the relations were
all rtemoved?

11, Is vour tree having an effect on the surrounding area? Does it drop
leaves bark on the ground nearby? What is the local soil like? 1s there deep
shade?

12. Make g badge to wear showing some of your feelings about your tree.

How to estimate a tree’s height in metres

L

(b]

Without a clinometer

Aggainst the trunk of the tree place an ohject of known height (h): a metre
rule or a ranging pole can be used, or even a person whose height is known,
Move away from the tree. Hold ugr a pencil at arm’s length and, sighting with
one eye, cover the object against the ree with the pencil. Then maove the
pencil upwards, Count the number of pencil lengths needed to reach the top
of the tree and multiply this by A, {see figure 81.1.)

Eising g clinometer

This must be done in pairs as one person must sight while the other watches
the clinameter (or protractor and hanging weight).

Starting from a place considerably cioser ta the tree than the tree is high,
maove back until the clinometer registers 457 1o the top of the tree. The height
of the tree (H) is equal to the distance of the sighter from the tree (x) plus the
height of the sighter to eye level (v] (Note: With practice you can judge the
45 from your eyes ta the top of the tree even without using a clinometer.)



Tree iv thiee times the height of the person

Height of tree = x + v when angie i 43¢




‘ 82. Leaf varieties

1%2hr

Concepts

Leaf distribution
Adaptation
Diversity

Skills
Ohserving
Prawing
Mapping
[agining

Attitudes

Appreciation of
natural
onvironment

Aim
® To become more sensitive to plants on the cay and to develop an awareness
of diversity in the cay environment.

You will need

® Field notebook

@ Reference hook

® Island map (optional}

What to do
1. Select a number of leaves that vou consider fit the following descriptions. {Itis
not necessary to actually collect the feaves.
a long thin feaf
aoal larger than 5 omy
a leaf that feels wany
&leal that teels hairy
J leaf that s sibvery
& leal with points on it
a leaf smalior than T ome
a leaf being eaten by aninsect
a type of leal often covered in bird excreta
vour favourite leat
a leaf like a needle
a leaf coloured red
aleat ona vine
a leaf growing ina dump cluster
a leal ona wood stem
a leal with serrated edaes
a leat that saaasbies 1o produce o liguid
a Blade Jeat
& leaf wehich can cut vou

7 When vou have matched the description, draw or trace around the shape of
the feat: Tabed vach drawing, Lse a reference book taidentity the species,
noting if the species is native or introduced. Where each of the leaves was
tomd could be marked onanshand map.

Ideas for turther things to do
1 Give vour hist and drawings to someanc else Sec if they can find the same
eanmiples Where were most of the examples touand?
4. Discuss the sland environment and how you think the leaves you've found
are adapted to this easironment,

Reading
Cribt, A B and Cribh, JAW 1985, Plant tire on the Great Barrier Reef and adjacent
Shores, St Tucias Uiy, Queensiend Press



‘83. On the lean - windshearing of Pisonia 12 hr e

Concepts

Ervironment
Abiotic factor
Windshearing

Skills

Ohserving
Measuring
Compass reading

Attitudes

Curiosity

[nterest in
interrelatednesy
of arganism aned
Crnvironinent

Aim

® o study windshearing of Pisonfa grandis trees on a coral cay.
You will need

e Map ol the coral vay

®  Magnetic compass ahd tape measure

& Clinometer

What to do

1. Select an area where there is an abundance of trees,

2. Using a tape measure and compuass, mark on the map the position of Pisonia
trees on a line transect from one side of the cay to the other,

3. bxamine the trees for windshearing as you walk from one side of the cay to
the other.

4. Rate the amount of windshearing you observe along different parts of the
transect. You could use a three or four-point scale from "most obvious” to
“least obvious”. Place your ratings on the map using symbols or numbers.

WIE

Lising a compass, note the direction in which the trees tean.

Measure the angle of lean of the main trunks of wind sheared Pisonia grandis
trees,

Questions to consider
7. On which side of the isfand ts windshearing in Pisonia grandis most obvious?

8. in what direction do the trees leant
9. How does this relate to the direction of the prevailing wind?
10, What is the greatest angle of lean of the main trunks of windsheared Pisonia
grandis trees?
11, How far back from the beach are the Pisonid trees more or less vertical?
12. Does the height of Pisonis trees vary with distance from the beach?

13. Could erosion of the beaches you are studying have brought some trees
formerly protected from the mamn effects of wind close to the beach? If so,
what evidence is there of this?



‘ 84. Seeds and fruits 1% hr o

_
Concepts Alm
Seed ®  To explore ways in which plants trovel to a cay.
Fruit
Dispersal You will need
Adaptation ® Notebook and pencil
skills ® Hand lens (optional)
Observing This activity will take a total of about 1% hours at various times throughout your
R(‘('(){dmg visit. (Note: Seasonal variation in fruiting times will affect this activity.)
[rawing ' ’
Inferring What to do
Attitudes 1. As you walk around the cav, look for fruits and seeds on plants; fruits and
[Mterest in seeds associated with animals je.g., in faeces or on feathers); and seeds being
natural blown around.
environment 2. Walk along the beach and see it there is any plant material along the
Enjoyment of shoreline. Are there any fruits or seeds which have been floating?
outdoor 3. Muke sketches of all the different types of seeds and fruits you see. Take note
Lxperiente of any teatures that might have helped the species to which they belong to

calonise an istand, e.g., hooks, sticky coating, wings, buoyant struciure.
4. Sum up your findings in a table using headings such as those helow:

f

Brief description  Species or Frature of Means of fravef
of seed or fruit common name  frint or seed to cay: water,
of plant which holps wirtd, ammal

itio travef
0 4acay

—

Reading
Cribb, A B and Cribb, | W 1985, Plant lie of the Great Barrier Reef and adjacent
shores. St Lucia: Liniv. Queenslund Pross.




‘85. Pisonia and sex

Concepts
Classification
Distribution

Plant repraduction
Dispersal

Skills

Ohserving
Recording
Identifying

Attitudes
Curiasity
Interest in
natural
environment
Interest in
methods of
science

Aim

® To distinguish between male and female Pisonia grandis trees.

® [ostudy the distribution of the male and {emale trees in part of the cay.
® Todiscover whether individuals of one sex tend to be grouped together.
This activity can be done only at flowering time: {spring/summer months).

You will need
®  onctehook or paper altachies foaclinboaro
& o

® ol lens

®  Forcens

®  Ndeasuring tape

What to do

1. Map out an area of Pisonia grandis forest 50 m x 50 m square,

2. Using symbols or numbers, make a simple map of the arca showing the
position of Pisonia grandis trees,

3. Examine cach Pivonia grandis tree for flowers and distinguish its sex. Mark the
sex of the tree an the map.

Questions to consider
4. Do the plants occur in single-sex groupings. If so, why?

(W]

What doces this group tell vou about the history of plant colonisation on the
istand?
6. What methods are used by Pivonia wrandis to reproduce its own kind?

7. Pisonig grandis has very sticky frizdts. What problems does this create for birds?

Reading
Cribb, AB. und Cribbh, J.W, 1985, Plant life of the Great Barrier Reef and adjacent
sfroees. St Lucte: Lniv. Queensland Press,

Note
Loncer by soeresnigs aspecis Gf sesecalil i Cisennia ceancdis, Can s o fing sao
cittersnl hinds of Lo ers? Ave dFferest Kinds on foweers boro o separaie freeas
Lo von e e cdence of e plasts aroves pons =ced 2 A 0 evidenso e of dees
PO O Can vl Tings



Concepts
tiabitat
Lnvironment
Atmosphere
Emotion

Skills
Observing
Analysing
Recording
Expressing
Cooperating

Attitudes
Appreciation of
CNvironment

Istand environmental stations

Aim

® To make detaiied observations of a variety of island and seashore habitats.

You will need

® A sketch map and list showing environmental stations which have been
marked on the island,

Paper and pencil

Thermometer

Metre rule

Hoerght metre ioptional;

Your inader has set up a number of ohservation stations along a route on
the island. The sites are marked by coloured tape. There is a card of
mstructions at each site. The stations are in a variety of habitals, such as
forest and beach edge. The stations may be linked together with strinig.

What to do

1. Divide into a number of small groups.

2. Each group should go to one of the marked environmental stations.

3. Ateach station, read the card of instructions and gquestions. Carry out the
instructions and record your abservations on paper. Leave the card at the
station.

4. After about 15 minutes, move on to the next station.

Continue until vou have heen to all the stations or until a signal is given to

stop.

6. Return to hase. Discuss and compare results. Display materials where
appropriate.

(W]

Possible sites and examples of questions for cards

Sive viumber AL Loat litter areq tndor trees

How much af the wround is covered by leaf litter? How deep is the litter? How
mich of @i freshly fallen feaves: dry, fairly complete leaves; broken-down

v es? How does the leaf litter toel as you dig in it? s it moist or dry? How does it
seneli2 What are some animals vou can find living in it? What effects can leaf lister
have o the ground beneath? Can vou think of some places on the istand where
there s more litter than here, or less litter than hered

Site nurnber B What happened here area

THis i an unusudl area on the sland. There s evidende here of some kind of
change not oo long ago. 1s the evidence of human origin, e, old pipeline, stone
wall or building, tun or wreek, rubbish heap. cut-down trees? Oris it of natural
Origin, e blown-over treed Lsing the ovidence available and all your powers of
ohservation and dediction, put forward some suggestions, What has happened in

this ared in the past?



Ste nuber O Shoreling area

At the high tide mark, ohaerve Holsam and other deiiris, How moch of the
material has been made by people? What signs of [ife are there here? On the
beach do gl tides reach much the same level every day?

Site nuniher D0 Dense tree area

What 1vpes of trees are hiere? Are the trees native trees or exatios? Are the lees
cvenly spread throngly the area on are they concentrated into clumps? What is the
avergge densing of trees in the area? What percentage of the sky is obscured by
teesé dnwhat conditinn are the tree<? What andmals and plants are using trees
hered

Site miembver 0 Bid area

This i g place where wronps of birds congregate, Observe thwe tvpes of birds; their
sizee shapes divindtive colomings and features, Look for nesting sites, Make notes
on then bebavion . including calls, when near their nests or when moving around
the nesting area.

Site nomber £ Dreoamitinnoe area

Thisis a lindscape where vou cas get a fairly long view into the distance. St relax
and “hecome ™ the scene yvou are in. Record your thoughts in short phriases or
skitehes Allow the areg to take you over.

Site nurnber G Hittered area

Fhis is o place where humans have Hittered. What 1= the dominant kind of litter?
How does it affect the <ite does it make it ugly, ursafe? Can you decide on the
causes o the Titter? Can vou work out wavs to prevent littering at this nlace?

Stte e H Clearing area

This is an open-spate area among rees. Sitin the middle of the areq and
concentrate an using dlb v senses, Record vour feelings aboot hotness,
coldness wind. shade, sounds and the lite going an in the dearing |s there mugch
ditference between the middle and the edges of the clearing?

Stre-nirher £ Shyipes area

This s a piace wherne there sa variety of shapes in vegetation. rocks and other
things imeduding those made by peaples. Discover as many variations in shapes das
possible AW ich shapwe domimates? Commient on thinness and tatness, roundness
dned sepuareness Make sketches showing the main shapes you see, Combine sone
ot these and develop them o an idea for a design,

Sites nuniher | Problen) ared

This v place where a prohlem exists s the problem sand erosion, cearing of
trees, underm-ining of vegetation by nesting turtles, dumping of rubhish, noisy
muchimeny or other? Ohserve the problem -— s it a short or long-term one? What
dIe same causes ot the probiem? Iy anyvthing being done about the problem?
Wit salution do vou see as being feasible?

Ste numher Ko Developed area

This is an area where people have developed part of a natural area so that they
can make use of it What signs of development are there? What is the purpose of
the development? What aspects of the development do vou think are most
pleasing to the eye? What aspects are least pleasing 1o the eve? How do you think
the development altered the natural environment? Has the development been
beneticialin your opinion? Could the development have been carried out in an
alternative way to serve the same purpose but 1o credte less hange to the
previously existing environment?



Vegetation distribution on a cay 2hr ®

Concepts
Specices

distribution
Ablotic factors
e osystem

Skills
Mapping
Recording
Observing
Interpreting
bsbimating

Altitudes
[mitiative
Curiosity
[nterest in
natural
COVIFONMEeNTs

Aim
® (o map out the distribution of five major species of trees and shrubs on a
cay and relate thenr distribution 1o environmental conditions.

You will need

e  Outline map of the island you are visiting
& Pencil and paper

®  Magnetic compdss

What to do
1. Become familiar with the trees and shrubs Pisonia grandis, Pandanus,
Castsaring, Argusia, Cordur

2, Obtain or make a copy of an outline drawing of the cay, Decide upon a key to
represent the five plant species, Indicate north on your map.

3. Walk arourd the island and map the distribution of these plants along the
edge of the vegetated part of the cay, (L stimate average height ) Now walk
thraugh the island along several ines and around patches of vegetation, Gnce
again map the distribution of these trees and shrubs,

Questions to think about

4. Can you sev aty relationship between tree distribution and the direction of
prevatling wirds?

Why do vou think that Pivoria are not generally found around the periphery
of the cay?

i

. How does the heighit of the Phooaic tees vary as you approach the centre of
the cavd How do voun acooant tor thise

Reading
Cribbe, AR arsch Cribb, LA 1985 Slant Bl oo the Greatr Barrier Reef and adjacent
shores S Lucias U, Queeensland Pross,

A’H“‘\ a ':;{(ﬂ;cﬂ



88.

Cay bird life

3hrele o

Concepts
ldentification
LYwoersity
Huahitar
Feeding
Populations
Hohnviour

Skills

Observing
Recording
dentifying
innovating

Attitudes
Perseverea e
Appreciation of
nattiral
EIVITONIment-
Interest i
methods or
SUTCNCE

Aim

® Togettoknow at least five comman types of hirds, to observe their
behaviours and o estivate populations,

You will need

Bird fivld guide

Binaculars, if possibic
Field notebaok and penil
Tape-recorder foptiona
Outlinge map of the eay

This activity requires at icast 3 honrs, spread over several days,

Early miorning is o good 1ime 1o start. Walk slowly around the cay. Look at

the different birda, iy o plek aut the main diftorences,

What to do
1. Commuon species
id}
it

Choose ane obvicus hind. Note its sizer colour markings: fength and

colour of legs: shape and size and cofour of beak: the fenpth of its neck:
where it spends most of its time, e sodnng o wading, running on sand.

ici
i
vOUESEeH .

f{‘}

fdentity it trom the field waide.
Repeat until vou know five birds, Continue @ walk dround the cay. Test

Iy ta learn a new bird cach day

ldeas for further things to do

2 Populations

talb Choose one species. How could you find out the povulation of this
species on the cay?

iby Work out a method of etinnating

the population. Discuss with your

feader stanng the difficala-cand reasons for possble inaccuracies,
Modify if necessary.
ici Apply your method.

3 Behaviour

fal Observe one species closely,

ibi On amup of the ¢;

v, show whore this species congregates ivou may need

different maps for different time of the day,
W Choose ane, a par, or g smal! siroup of hirds. Observe and record
behaviour over time.




Some suggestions o metiod:
® During vour initial obeserstion, record all behaviours noticed in words, on
tape or by didgram, oo coddy Lands on branch, foot looking, moves
towards nest, avaids looking ot oicd an nest, foot looking.
®  Devise g record sheet bewod oo these mitial observations so vou can
recurd the frequenoy o0 ditierent behaviours, or devise a code.
Things to look for:
— different types of ¢all
— different postures u'wmr saives, courting, reply to courting, acceptance,
rejection, greeting, suhmission, food hegging)
— different types ot flighi
— nesting behavioos
fecding bohavians iadults, chicksd
L 4 NMk( frequent obeen atiors toughout one day.
®  Draw upa 29-hown timetable for your bird.

4. Cotour phases in reei herors
Reef herang (hgrotta saonal may be grev or white, What proportion of the
heron papulation s grevs Vo w:l necd to plan a method of how to count,
whoen to count, how often, where, Observe herons, their habitat and
hehaviour. Diseuss which colour phase has most survival value in different
conditions. What deovou think are the advantages of this polymorphism?

Readings

Frith, H.J., ed. 1976, Complete ook o Australian birds. Sydney: Reader’s Digest,

Serventy, 121, V. Serventy and |oWarbien, 1977 The handbook of Australian sea-
bfru’s H\dnv\ Reed.

Slater, P., Slates, Pooard Sater RO1986. The Slater fiefd guide to Australian birds,
[‘}t.‘(.‘ Why: Righy,

Pizzew, Go,oand Donde, ROT3800 A field vaide S the bicds of Australia. Sydney:
Collin,

(el Heron



89. Bird behaviour

3 hr o0

Concepts
Behaviour
Courting
Territory
Submission
Aggression
Skills
Ohserving
Recording
Attitudes
Curiosity
[nterest in

methods of

SCTENCE

Aim

T study the beheviour patterns of a seiccted bird species tindividual, pairs or
group) associsted with g coral cav

You wili need

® Binoculars

& Notehook or puper attuched o g clipbaard

® Poendil

8 Recording sheets

®  Tape-recorder optiondly

®  Camera ioptional;

What to do
. Select a site to observe birds of 4 particular species with the minimum
disturbance,

2. On the first day, make a list of behaviour patterns exhibited, or record
descriptions into a tape-recorder. These could include the ditferent types of
calls, flight patterns and postures. Note any distinctly ditferent behaviour types
you see. You may be able to label some of these. for example, aggression,
courting, response to courting, acceptance, rejection, greeting, submission,
nesting, teeding adults, teeding chicks, adults with chicks.

3. Devise a record sheet thased on vour initial observations) (m which to make
detailed descriptions of the be haviour patterns, using words and diagrams (see
tabie 89.1 for an examplel. Make another sheet for recording the frequency of
different behaviours for a number of minutes (e.g. every 5,106, 15 minutes, see
table 89.2).

4. On the second day il in both sheets, recording the ditferent types of
behaviaur patterns and their frequencies. Try to make observation at different
times of the day 1o help build up a 24-hour timetable for this species,

5. After several days of observations, what can you conclude from your notes
about behavioural adaptations for survival?

6. If possibile, take photos of distinctive behaviours and set up a display for other

students, Caption each photo with information you have gained from your
observations,

A R Demt L
1

b



fable 491 Reef bird hehaviour patterns iexamiple only
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Bird feeding techniques 12hr o

Concepts
Identification
Ecologicat niche
Food web
Adaptation

Skills
Observing
Recording
Attitudes
Perseverence
Curiosity
Interest in
natural world

FIELD SHEET

]

Bird tSite

Aim

® To observe the feeding habits of different birds found on a reet and cay.

You will need
Binoculars

Field sheet

Pencil

Map of island

Camera [optional
Tape-recorder [optianal)

What to do

1. Walk around a coral island. Walk across the reef flatif possible. Make
observations at various Hmes of day,

2. Observe the teeding habits of as many different species of birds as possible.

3. Record observations on a field sheet. {Use the headings shown below ) 1eave
blanks where you don’t have complete information.

4. Summarise the general feeding techniques and food required for the survival
of birds on a coral island.

L

Is there any recognisable relationship between beak form and feeding habit?
Is there any recognisable relationship botween diet and hahital?

90. Bird feeding techniques

e -
v

Hine food Tvpe FCapturing method PBeak farm Eating mothod
i C(draw)
i |

]



Wrong song - bird calls

Concepts
AgEression
Territoriality
Courting
hehaviour

Skills
Recording
Conmmunicating

Attitudes

Curiosity

Perseverence

Willingness
nnovale

Interest in
natural
world

Amm

® To become aware of the diversity of bird calls, to record calls, and to
identify bird species by their calls,

® I develop an understanding of the different functions of different calls by
the same species.

You will need

Binocubars

Notebook

Bird ficid guide

Tape-recorder ioptional;

NMeter for recarding sounds (optionall

Camera loptional)

What to do
1. Faeus on one species of bird 1o start with Good examples are the black noddy
Qr MUIten bind.

P

fal Listen carefully to all the sounds your bird makes,

ity Record these sounds either with a tape-recorder or by code. Figure 91.1

shaws one way of coding sounds, Devise your own code.

(1 I using a tape-recarder, watch the sound-level monitor and become

tamitiar with the pattern {or a particular call.

id1 B vou have o meter which can trace a graph of a sound pattern, use this to

distinguish calls.

3. Once you have distinguished difterent types ot calls, observe the bird’s
hetaviour at the same time, Can vou find the reason behind the call type? For
example, is the bird courting, teeding its mate, sipnalling territory limits, being
submissive to another bird?

4. Repeat these techniques far various bird species and present your results on a

Chart for the information of offers,

fig. 911,

Ideas for further things to do

5. You may wish toy produce a shide. tape presentation of your work.,

. Test bird reactions when sow plav a tape-recording of calls back to them. How
do they react when you play the "wrong song’, e.g., a territory call to
courting birds. Do not persist with this activity if it disturbs the birds.

Readings
Piszey, G and Doyle, ROT9800 A rivld guide to the birds of Austrafia. Sydney:
Cailins.

Stater, PUoStater Pooand Slater. R1986. The Stater field guide to Australian birds,
Dee Why! Righy,

Serventy, 131 Serventy, V., and Warham, . 1971, The handbook of Australian
sedhirds Svdney: Reed.

Frith, t1.)., ed 1976 Complete hook of Australian birds. Sydney: Reader’s Digest.



Flight patterns 1%2hr o

Concepts Aim
Bird fiight ®  Toobserve and record tlight patterns of reef birds.
Bird calls ® o use these records to identify birds in flight,
Diversity
Skills You will need
Observing . Blmt)('u!ars foptional) .
Recording ] F|'{’.|(i ﬁmebo_ok and pencil
® Bird field guide

Attitudes
Curiosity What to doe
Perseverence 1. Ohserve hirds flying and notice their different flight patterns,
Willingness to _ _ . ] ; R

innovate 2. Start with astow flver, watch carefully how the bird uses its wings, and try to
Interest in record this flight pattern. This is one way:

natural

world

Hlap dlap flap, tlap
putle
Fig. 92.1.

3. Record several birds of each species and see how the patterns relate.
4. Build up your records for at least five different species.

Questions to consider
5. I+ the flight pattern related to wing shape, wing size?
6. Does each species of bird have its own flight pattern?

References

Slater, P, Slater, P., and Slater, R.1986. The Stater field guide to Australian birds.
Dee Why: Righy.

Pizzey. G., and Doyle, R A field guide to the birds of Australia. Sydney: Collins.

Serventy, DI, Serventy, V., and Warham, |. 1977, The handboaok of Austratian
seabirds. Sydney: Reed.



Concepls

Bird hehaviour
Nests
Population
Adaptations

Skills

Ohserving
Recording
Measuring

Attitudes
Persistence
Interest in
miethods of
scientific
ENUITy
Appreciation of
naturdl
CRVIrOnMmonts

Aim

To learn more ahout the nests and nesting habitats of birds of the Capricorn

Group.

You will need

o8 e e

Binoculars

Notehook ar clipboard
Pendil

Map of 1sland

Camera {optinnall

his activity is best done between September and March.

What to do

1.

e o

[y}

14

1.

1.

Find the nests of 4 few different bird species, Some good examples are:
black noddy

wedge-tailled shearwater

sitver eve

bridled tern

sea cagle

reet egret (heron)

Take care not to disturb the colony or pair, or to touch the nest. (Herons and
iand rails are particularty sensitive.

Mark the location of each nest on the island map.

Describe the site fon ground. i tree, type of tree, shaded, in open, etc ).

*9 080

Describe the nest ishape, size and material),

Find out what materials are used for the nest.

Find out what is in the nest. If there are eggs or chicks. how many and
describie them.

Observe the nest to find out if it is being regularly attended.

It parent birds are present, deseribe their alarm calls,

Describe whether your nest is alone ar part of a colony. If in a colony, how
many nests are there at one sited Are most nests at the same stage, e.g., all
with o chick or all with birds sitting on eggs.

Odbserve the nest at various times of the day, if this can be done without
disturbing the bhirds, Note the activity of the birds and how local weather
conditions affect them. What happens at night?

Labulote vour obsenations using beadings such as location, site, nest design,
egrus stse, numben, codaurn, chicks, activities,

Compare your data for the four nests, Which birds accepted you best?

Discuss the birde and their nesting adaptations to the reef cay environment.



94.

Those magnificent birds in their flying machines 1 hr o

Concepts

Nesting
bohaviour

Bird movernent

interrefunionships

Skills
Ohserving
Measuring and
recording
Testing
hypotheses
Recording
bird sounds

Attitudes

Persistenoe

tnterest i
bird life

Aim
® Tolearn more asbout mutzon-hirds then sesting habits, and Linding and take-
off hehaviour.

You will need
& Pen.notebook: tipe-recarden
&  Map ot the islind

Time needed

¢ About 2 hows in daylight dung the nesting seasor. irom mid-October to
mid-Aprit, for base data collecion, and same observation time st night fabout
30 minutes st 200 p.m. and about 30 mingtes at 4.30a.m0.

What to do

1. Sefect an area where burrows are present. (Be careful in site selection, Aveid
using an arca of collapsing burrows, Take greai care to avaid burying birds in
burrows a5 vou move about
Record the gencral appedaranee of binrows, How oo vou el if burrows are
accupied? dhootmarks? Debres at mouth of burrow? Sosedn Note and record
the site of the burrows, e near g building, near o tree, shaded or not
shaded, Make g sketch of the sample area imdicating these features,

I

When vou have completed sour observations, it mighit be possible o put
farward some hypatheses ahout muttan-hird sests. Examples might include
such statements gs the following:

Most burrows ocour o Pesoriia Torests,

Mutton-hind burrow< occur beneath tne nest- of other bird specics,
Mutton Bird pests occun in clusters,

Mast used burrows are inshade

Maest ocoupied buirows are on the northern side of the islaned.

Make further observations, Do these support voun bypotheses?

4. In the early evening. observe some mutton: bird Burrows inwhich ehicks are
present, Watch caretully, At whar times do the returning adules arrive at the
burrow? How close to the burrows do they and? Do all adoles arrive together?
What happenswhoen an adult approaches a burrow? What noises are made by
the adult, the chick, and the adultwhich staved at home? [id one of the
aduilts stay at bome? (When the chick s partaliy grown, bethe adults fly to seaq
to fead and callect food far the chick s Make notes of vour ebhservations,

5. sing a tape-recorder, record the sound the adult makes ot the burrow, What
happens if vou play the sound back tair? What happens it vou play the sound
at another burraw? Recard what happene

6. Early in the morning, about 4 30 the aduits fiy back 1o seas raking off in certain
areas often called runwavs, Locate one of these in davlight (idenufioble usually
as g path leading to the beachoand ahserve quiethy what happens when the
adults take oft How deo they L ofté What bappens when they are airborne?
Where do they gof re they together? Return to some barows. s it all peace
and quiet? Are chicks sitting outeide burrows?



95. There came a big spider ... 12hr oo

D

Concepts
Behaviour
Colour patterns
Habitat
Interrelationships
Distribution

Skills
Obhserving
Recording
Interpretinge
Attitudes

Curiousity
Persistence:

Aim

[0 investigate the species of insects and spiders on the cay, and 1o develop

ant understandimg of thess with their habitats,

You will need

®  Pormit to collect insects and spiders

& lield notebook, table, ponail

®  Buttertly net

®  Small collecting jars, ar plastic fags

® Idenmtification books feaz. Mather and Bennett 1984
What to do

1. Read the sumimane of insecis ard spiders in Mather and Bennett and check
ary referere books for rdentikis,

20 Braw up aiable on paper or field slate, ssing headings suchas these:

[daie

Side of cay

Site: dese ription

Habsitat junider bark, in trees, on rock, under earth, in ain, in web or hole,
in o cndeal, et

Dlescriplion oF species

Action while observed

How et food

[densitication name

LooAccarding o Mather and Bennett, recordings of insects and spiders on most
of te cavs are both spasmodic and incomplete, Therefore, any details vou
shtaim of these species will beooseful to the Queensland National Parks and
Wildie Serdoe. keop vonr date caretudlls and he prepdred to give it to the
Authority s databiee,

4 seloct o snitabie dreg ror investigaton of habitats of insects and spiders and
exatis it careinlly, Make recordinues of what you see and hear (and feel?) 1
necessary, collectvour spider fnsect in g jar net/bag, and examine it closely.
Attempt toretorn it alive ta i g hiabitar area.

T Aake notes as teowhere von find the insects and spiders, their actions at the
e o wonn chaenvgtion. and Bow they are coflecting food. What are they
cating s What ears them?

Ho v au couid also note their methads of home-making, locomaotion, eating,
hirence, et

JOOAHempt poetine identitioation of samie of your spidersdinsects,

HoAre trese ann places onthe ooy where insects and spiders are found in great
abeticance, or ot toumed at all? Can vou stiggest why?

9. Apart troni binds, insects and spidess, what are the main non-marine animatls
an e cvs IEvon had no otber toed would you be able (o eat them? How
wotdd vou tisd ot thevwere safe to eat?

Reading

Mather, PP, and Bermett, T84 A conal reef fandbook (2nd ed)). Brishane: Aust.

Corai Reor Sociely,




‘ 96. Turtle watching Shr o

Concepts
Life histary
Population
dynamics
Population
manitoring

Wildlife rescarch

Behaviour
Survival
strategies

Skills
Observing
Recording

Attitudes
Perseverance
Willingness to
communicate
Curiosity
Interest in
natural
(.‘F‘I.\-'il"()l’]i"['!(_‘ﬂt
[Nterest in
methods of
SClenCe

Alm
® Tocarry outa census of iaving turtles and-or turtle hatchlings.
& o discover as much as possible about turtle behaviour.

You will need

To have read information on turtles and know how not to disturh them
Torch or caving helmet light

Notebook and pencil

Measuring tape

Outline map of island

to be prepared to share your knowledge with touristy

This activity should be carried out for at least 3 hours over several different nights
between November and March,

What to do
At some reet islands during November-fanuary, turtles will be laying. In
December-March, voung turtles will be hatehing.

1. Contact stati of the National Parks and Wildlite Service at the istand vou are
visiting It they are carrying out turtle studies on the island, it may be possible
to assist them with their work. 1 not, get permission to do your ewn studies.

2. Bach night walk around the island, Court the female turtles laying. Work out
A systern so you don't count a turtle twice. If the turtle is already laving and
won't be disturbed. note the tag number if tapged, measure across the curve
of the carapace. and note any damage 1o flippers, occurrence of barnacles on
shell, and date and time of nesting,

3. Plotnesting sites accurately an an outhine map of the idand. What patterns
Can you seed Can vou explain then?

4. Forseveral turtles cach night, try to count the number of eggs and time taken

to lay.

Describe how the turtle digs the egg chamber and how she fills it in, Time

different actions.

(¥

6. Graph the number of turtles nesting each night for cach species.
7. What is the proportion of tagged to untagpeed femalos?

8. What is the proportion of green tairtdes o loggerheads or other species?

Ideas for further things to do

9. I there have been no Nationa! Parks ranuers on the island, vour records will
be valuable, \Write up your results and send them to the Queenstand National
Parks and Wildlife Service.



Follow-up reading

10, Find out more about what species are known to lay on your istand. Which
species are most likely to be disturbed? What influence does the date of laying
have on the proportion of male to femate voung? Try to find out the most
recent information on:
(i Where tustles go between hateiing and maturity,
fhi At what age o turtle reaches sexeal muaturity,
(0 Whether turtles rerurn to the sane peach to lay each time,
(i Whether fenie turties Ly cach vear. or every two, three or four years,
i1 Whether turtles return to lay onshe same beach where they were born,
(fi  What each species feeds an.

11, Tind out which species of turtles are considered endangered in Australian
waters and waorldwede,

12, Propose conservation measures and write these ap ina list which the National
Puarks and Wildlife Service cosld pie ap on notice hoards,

13 Write an intormation leaflei on ne<ting tartles for tourists,

Readings

Bustard, H. Robert, 1972 Sea furtles: riatviead history and conservation. London:
Collins,

Bustardd, H. Robert, 1974 Barrier Reel sea tirtie populations. Proceedings 2nd
internationad Coral Reef Svonposdum vol 1, pp. 227-34,

Bustard, H. Robert. 1976, Turntles aof coral reets and coral islands. tn Biology and
veofogy of ciwal reefs, ed OG0 A Jones and R Fndean, New York: Academic
Press,

Limpus. O, Fleay, AL and Guinea MN1984 0 The Capricornia section of the Great
Barrier Reof — pust, prosent and futaee, edo WO T Ward and P Saenger,
Brisbanie: Roval Saciety o1 (ucensiand and Australinn Coral Reef Society. pp.
61-78.

Seal, Vickn 1987 Fhe telko i il tortios, Aonteadian Natueal History 20005),

Serventy, Vo ane Ravmond. RO1975 Marize tartie research, Aastralian Wildlife

.

Horttape 6 (801 253653
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Why people go where on holiday o

Concepts Aim

Perceptions e

o assess visitor perceptions of the factors important to making a good holiday

Chaice at the reei.
Individial
attractions You will need
Differences ® Recording sheet and pen
Wants
Skills What to do
Relating w0 others T Talk to 10 to 20 different visitors to {ind out what is important to them on a

Communicating
INte Ty ieywing
Analysing data

Attitudes

Curiosity

Interest in
athers

Apprediation of 4

methods of
seientific
CTHLLTY

holidav, Ask each person to aumber the holidays Tisted on the fieldsheet in
order of importance to him or her, (Put a number 1in the box alonyside their
tirst choice, o numiber 2 alongside their second chotee, ete., down to humber
T4 alongside their Last choree)

Analvse vour results, [id vou expect these results? How do the visitors” ideas
COMpAre with vour owne

Wtk there d difference between the answers of males and temales?

Was there a difference between age groups?

Would the facilities and features of the island provide for the visitors” wants?
iFor example. good shaps, nice scenervel 3t not, what do you think should be
dlanes

Further things to do

A

Youmay beable to complete me more detailed " Tourist servey’ in activity 98
fer 2Ol thore OG-,

Contact the Queensland Toe i and Fravel Corpocation for their recent
stitvenos and repoits



FIELD SHEET

97. Why people go where on holiday

Recording sheot
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98.

Concepts
Percepstion
Mansprement
Totrrism

Skifls

Data collecting
Fvabuating
Commumecating

Attitudes

Tolerance
and respect
for others

Tourist Survey °

Aim

To interview tourists about their impressions and perceptions of an island to
find out whether their expectations of the island were met during a visit.

You will need

Pluplicated copies of survey form

P(_)n

If appropriate, permission from the resort manager or other tourist operator
tontendew visiton

This activity will take about 13 minutes for each survey.

What to do

1.

4.

Bofore the trip, draw up a list of questions you would like to ask visitars, or

use the survey sheets as 4 guide,

Before starting your survey, your feader should obtain the tourist operator’s

permission. You should discuss how the interviews are to be carried out.

Decide how to select and approach visitors, how to explain the purpose of the

survey, and how to avord infringement of privacy,

After obtaining the data, you should attempt some correlation, e.g.

® Do overseas visitors expect different scenery from Australians?

8 Do older people undertake activities different from younger groups?

® Wit percentage of visitors knew who managed the Marine Park on a
day-1o-day basis?

As a resitlt of vour data. do vou want to recommend some action? To whom?

Ideas for further things to do

3.

Try these activities:

e Why people go where on holiday ™ factivity 97)
® Perception of place™ factivity 134

e Showing off ' lactivity 147



1.

Tourist survey
Your usual place of residence iy Australia e =

Overseas . -

Inwhich country do you normally live? — .
What is the nature of your visit to the (m‘dt Barrier Reo f?
Brief heoliday e

Part of extended holiday — e
Mainty a business trip e

Business plus sight-seeing o - —
Working holiday . R

Studyresearch .

Other (please describe) 0 . R — —

How muny people are included in your group ine ludlm, yourxelf?
Number of persons
Male female

15 years and under R ___
16-24 T e
2534 S e
A5-44 R ——e
45-54 R ——.
55-64 — .

b5 and over e
What are the main occupations of the people in your groupd iList)

How long are vou staving at this istand? . nights
Why did you decide 1o visit this island?

Heard of it trom tnendssrelatives

Visited it betore o -

Travel agentiourist bureau recommended it —..

Other {please specifyy
fowe wiis vour accommadation reserved?
the Queensland Tourist Bureau

By airline “shipping/coach line e -

Direct with the management

Other (please speaifyy L
What type of sccommodation are yon using?
®  Resortself-contained unirs — A

®  Resormshare tacilities . ..
® Rescdarch station dormitories U

® ient o RN
Have vou visited this island before? YES/NO
Hew did vou traved (rom the mainfand?

® [aunch . —

®  Barpe . e —
® Helicoptersplane N S

® Private bhoat . S




120 Have you ever visited other parts of the Creat Barrier Reef? YESANG)
b f
If yes, wher e .

and where o e

130 Would vou recommend that vour friends visit this island and spend maore o
less time thas you have?
& Wil suppest longer stay

® Will waguest shorter stay L
® Will not recommernd visit
L ]

Don't know . e
Waould vou like to give your reasons tor answering this question as you
have?

14, What natural features did vou expect to find on this Bsland (e, palm trees,
fagoan, toresy?

T35 What tacilities did you expect (o tind on this island {e.g. tennis courts,
shopping tacilities)?

16, What have vos heen doing on the sland during vour stay?
Fating

SwWilTirting .
Oither sports

Walking on the island

Coral walking viewing

Fishing

Pripes toy otdet areas

Scubawnarkel diving

Orhier iplease specity:
170 What atier acbivitios seouid vou have expected to doibat did not have the
upportuney to dogon the sland?

18 I this island a naiionat park? YESANO
19, D v hnow that the waters and ceefs i the Great Barorer Reef ared are part
Of a rariie prark? YI5/NO

Woho controls this miarine park?
Thi resorts

Cnicersing of Queenslhined

Commoswedlth Governmest

Crredt Bariier Reet Marine Park Authoriny

®
.
L
®  Quecnsand National Parks and Wildlife Senvice
[
&  Oueersland cosernnrent

L

Don’t know
200 Whaois respani-ibile tor the dav-to-dav management of the Great Bartier Reof
Rarine Park?




Viebrat are some restrictions which apply under the terms of the Great Barrier
Reed Marine Park?

Do yvou think oil drilling shouid be permined on the
Cireat Barrier Reet? YES NO

Do yvou think scientific research on the Great Barrier Reef
strould continne? YES/NO

Some researchers have recommended that reel walking should be banned
because of the damage 1o the coral Do yvou agree?

if staying at a resort

25,

26,

How do you tind the resort meets with your expectations in terms of the
tallowing?
®  Accammaodation. food

Facilities (poes. courts, etel o
Recreational opportunitios
Fducational prograns A

Clrpanlsa HON TRINage e nt

Supggestions tor changes:

On this sland, do vou expect to use or participate in the following?
Walks on the reef e e

Eubie ational progeams iguidedi
Uisplus s sinsenim

Natineil prack ranazer
fterpetive cenlie

Poster, card, mfarmation books

L]

®

»

L

L]

»

®  louirs o other islands reefs

®  Ohrianised might enterrainment -
& Fihuee rips

®  Shopping tacilitres
®  Tolevsions

®  Buby sitting

®

Othier vplesase specingg
Do v e fioving fandscaped gieas craund the resort VESNC)
Dosou consider that water pollution would he a probleas on the islands?
W/

Dyovou technmd soil pollation s g problem? YESSNO

WA h'\ 4

Dicl voir vistt meet your expetations? [nwhat ways?

What changes, it any, would vou recommend (or this istand?

Thank you for vour assistance.




99. Recreational fishing s

Concepts Aim

Fisheries ® To develop skilis in interpreting the Great Barrier Reet Marine Park Authority
Management reguliations on recreational fishing.

Canservation & Tofollow the motto “Enough Yish for One Meal™ while fishing.

Skills

You will need

Beat and outboard motor complete with safety gear
Fishing gear {(hand lines, sinkers. hocks, baig

Bait net icheck i§ permit required)

Great Barrier Reet Marine Park soning information
Fish identikit ar fieid puide

Alicenced boat driver

Correct anchoring gear, e, recl pick

Catching,
preparing and
cooking fish

Lsing literature

Attitudes

Fishing ethics

Self-reltance

What to do
1. Disc tss how maany fish vou will need Tor one meal,
2 Tind out about recreatinnal fishing regulazions at the reef vou are visiting and
read carefully the sonina mformation.

3. Check weather, side, boar, gear and equipment,

] o -

SAFETY RULES

® D0 not go offshore further than 50 mefroes.

Do notgo ot i ong hoat along.

O not gict fish aoar snockofurg Or swemming areas.

T nof keep Bsh that arn onsafe 1o ear or that are the wrong size.,
Do nat stay oul too leng 2 hours must be considered a maximiam.

4 b cnoosing Vot ~pul,stas Clear of areas prohibited for fishing and stay away
fren popala: seorkedling areas,

[¥a

Toli someose s rere you are o oid wher van will be bhack. Watch the

tides, Wear suitabile clothing.

B Go ool and catcs the aurmben cr tse vou need  Hf vou catohia fish which s
prnm'-{ te| oir citdeersis e, reton el ol [P

7o Clear and prepare sour Dsh beowatting and seleting it

Ho EBither pun e o conkomn dlteil

Ideas for further things to do
G Dise s the zaning stratews fon e rect vou dre visiting. Does it have a reef

apprediation ared? Does it Bave g sedasanal dosure aread I so, why do vou
think it has thosed Why are somie parts of the Great Bairier Reet Marine Park
sot gside as Treplenishment aregs ™

T Locate intonmeton about coral trout, Draw a diagram of a coral trout and
make rates on e hatatat of cordl trout, Seek information on coral trowt
strveys carned oot uedes e auspices of GBRMPAS Why are the surveys done
and what lave been theo findines and significance? Try 1o find out how many
coral trout are Caughtar the reet sou are visiting:. What about catches during
previous ips by members ot vour group?

11 With cther mensbers of vour group discuss and make d list of same reasons
tor and aganst somg fishing at the Reer How important are each ot these
FEASUS 10 0T view?



120 Do yvou think that the principle of catching only “enough fish for one meal” i
G worthwhile one? Why?

13, Insome parts of Australia, there are legal limits, calted bag limits, on how
many fish can be caught by a recreational fisherman in any ane day. Do you
think that such bag limits should also apply in the Great Barrier Reef area?
Wihy?

Readings

Grant, E. M. 1982, Guide to fivhes. Brishane: Department of Harbours and Marine
{Lse waterproof editioni

Russell, B. €. 1983, Annotated checklist of the coral reef fishes in the Capricorn-
Bunker Group, Australia. Townsville: CG:BRMPA,



100. Your trip by sea °

Concepts Alm
Distance & Torecord some of the main teatures of the boat you travel on, the conditions
Directien v esperience anid the things voir see an vour tp.
Hull
Charter You will need
safety ®  Pencil and notebook
Lite ratts This ac tivity will require o total of about %% G5 an hour a1 various times during your
Woeather trp.
Swoll
Sea What to do
Navigation Your trip
skills 1. 1ad What iv vonr destination?
Observing i1 What is the date today?
Cfo:‘r‘nr‘m_ir{i(';a!ing e How faris vonr destination Srom the mainland pore?
idr Inowhat direction is vour dastination frar the port?
Attliludes _ e How long is vour tip oxpoected to tke!
b r(‘ﬂ:’&;:;;pt ot Finding out about the boat

20 Find out the main features of the boat voirrare travelling on by talking with

your group leador andZor the Hoat s skijiper or crews

idl What is the boats name?

Syt What dare e mmain materisis of which v bift?

con Tlowe fong s it imetres

il How many hulls does it bave: one, tao?

el What s the maximum speed it oan tiaved fie knatsi? How fast is one knot?

i1 s it designed for skimming over the water phaning or travelling thiough
the water idisplacement)?

experience
Interest in

interrelatedness

of peaple

and environnment
Appreciation of

importance of

safety procedures

3oL Has vour group chartered the boar or s this o repulas service?

B How mamy passengers i this boat alowed to cany out 1o sea?
il Wohat sort of work does this hoat usuaily do?

4 Atake o very rough plan showing o bird s-ove view of the boat,
bl e dubowicg and mark anvehing cise vou think is interesting:
B trrost cnd of bodatis stern s b end of boaty; starboard (boat’s right-hand
side s porUiboat s et-hand sidec s hocihose: cabin entrance (1

SWhere s the engine locatedd Yy au miels ne able o indicate this on your
shetchn

Safety on board
B Hena s Dite ralis does ibe host baved Mark their locations on your
st bies,
Fined out wohere the litejackets e kept o the boat,
BVt are sonie salete precautions vou has e been ashed to observe while on
besard?
Gt g e procedures son have been ashed 1o tollow it there 1 an
eI gy
The boat’s equipment
10, 1F posdbic vt the wheeliouse ot the boal:
il What is the skipper s nanme!
thr How many iterms of the ioilowing navigation and safety equipment can
Ve see?
chart: tadar nuagnete contpass: oo sounder: pelorus: sextant; adio
Eransnutter: complter.



(i Which of the above i used to do each ol the following fobs?
®  Medsure the death of the sea floor beneath the hoat by using sound

Wl

® Show e hoat's heading or directional orientation relative to magnetic
north?

®  Inabie s nunivaton 1o check distances tron: nedrby tand, and to “see’ such

things as other shipsat night and appicaching ruinsqualls in g radius of
ahout 25 ke,

®  Provide a mapwhich shows Lind anid wea areas. depths to sea floor, and
location of reets, Jinals, huovs and lighiee

Weather and waves

11 What weather has been torecast foe winds and the state of the sea on the day
Vo are traveliinge?

12, When vou are away from the mainland, Took at the surface of the sea and try
o distinguisn betwecn saell ard sou was e, using the following information,

The waves vou seo when voil (ook al the surface of the ocoan may be of
WO kends: sen waves and swoll waves,

Sea waves are hoing produced 0 the Incal area voiiare i They mave in
ther Sane direction as 1he wenid vou can fon blowing arcund vou. They
oftern have s rather wrregiiar AR

Swell waves have been generaied eisewhore and have travelled oui of the
aredn which they were ochucnd, Thoy fiavoe & more regular appearance
inan sea waves. They iravel i roqular sucoession and in a well-defined

oA

dirgetian with raunded crests, Ihey are not travelling in the same

direction as the local wined.

13 00t Toon atthe swellwaves, Ty to ostimate approximately how often a swel
Wan e pursses vou ard about how inigh the swell waves are
ibi ook at table 1007, Based on voun observations, how would you classify
the swocll vour boat is expericncing? Ak others what they think.
T4 Look an the sea waves and ot tibile 1002
fei About ow high do o estimate the s es are? What is their general
dppeaninceteioeait clasaficarion e tabie 1002 would voy place theme
the Bused an the appearane o1 theee sea wan oo what dea ription would vou
apply o the wied?
ror What riimiber anthe Beandort Wind Scale wou
which s Blowing:?
e According o the able what s the muasimum wind speed in knots?
Traffic
oo Whenvou are 20 minutes awan from the maintand, star making a log of any
Bt G i et whick oo sees Record the time you it spotit, and the
direction otin tael o ards or avedy trorymainlandi What kind of boat or
abrerat does b appear 1a be? W hat kind of job does it seem to be doing? Do
voiobserce anvone aboard? #wo. o mans?
Wildlite
16, When von huve len the harbaour, make o fo ot any wildiife vou sec on or in
thie o gean

o vou apply to the wind

Ideas for further things to do

10 Write soamethinge an the tollowmg, and compare notes with your triends.
Ll Most enjouable things about the trip,
b Woorst i abeont the Frip.
O Maostinteresting thangs absout the trip.



{

Fable T00.7: State of swell

Perind of swell
wdwe (seconds)

Less than 11
Creater than 11

Less than 8

CGireater than 8
Lixss than 17

Crreater than 11

Lise than &

Creater than 8
Less than 11

Creater than 11

Swell wave
fength (metres)

0200
over 200
(-100
TH}-200
over 200

0-100
100-200

over 200

Sorce: From Observing the Weather, p. 14,

References

Probahle height
of vwoell waves
{imetres)

(1-2

0-2
2.4

24
24

over 4

opveer 4

over 4

Classitication

low swell of short or
average length

Long low swell

Short swell of moderate
h{’ight

Average sweil of
moderate height

Long swell of moderate
height

Shart heavy swell

Average length heavy
swell

Lang heavy swell

Australia. Bureau of Meteorology. 1984, Ohserving the weather. Canberra: AGPS,

Queenstand Dept of Harbours and Marine, CGfficial tide tables

Queensland, and notes on boating,

coast of



Table 100.2: Beaufort wind scale and sea disturbance.
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Concepts
Recall
Identification
Self-assessment

skills
Identifying
Communicating

Attitudes
fnterest in

rect environments
Destre to

achieve

Reet quiz

Aim

Fo test your recall of reef features on facts about the reef,

You will need to do this activity near the end of vour trip, A wet day or evening is
a good time for this. Specimens may need to be collected beforehand,

You will need

&  One or more collecting penmits (QNPWS, CBRMPA]

&  Specimens, objects and pictures to nrake up exhibits for o quiz (Note:
Specimens from reef or island should be collected only with permission of
your leader and strictly in accordance with park collecting permits )

&  White cards or sheets of paper for presenting quiz questions

®  Pencil and paper for writing answers

What to do

Beforehand

1. Divide into pairs. Fach pair is to devise two ttems tor a quiz. Lach item should
be based on an exhibit of a specimen, object or picture of something vou
should all have seen during vour trip. After deciding what you want to do,
consult with your leader wo avold duplicatton and to make sure that you plan
to collect only in accordance with vour group's collecting permit.

2. Collect the needed specimens or select the required pictures for your
exhibits, Lise g separate white card for each exhibit, On the front of the card
print clearly ane or more very simple questiong about the exhibit, g "What
is this?™ or "Where would you find this? ™ On the back of the card write the
ATSWOTS

3. lay out the exhibits ina sequence at vour base camp. Assign numbers to the

exhibits. Make sure thet living specimens are kept in appropriate containers
and conditions, g plenty of water,

Running the quiz

4.

fr.

™~

All participants should watk past the exiibits, writing down answers 1o
questions.

When everyone has answered the questions, turn the cards over so that the
answers are visible, Now check yvour answers. How well did you score? Make a
talty of the total class scores on the boad.

Turn the cards over again. Repeat ihe process of writing answers and checking
them. Fas vour personal score improsed? Has the class score improved?

If you want to, continue until total mastery by your whole group is achieved.
You could make a graph showing the improvement.

Make sure all speaimens are returned as quickly as possible to the reef or
island in accordance with your permit.

Ideas tor further things to do

9.

10.

11.

Make up a set of reef guestion caids suitable tor plaving the game Trivial
Pursuit.

Conduct g4 quizs based on 35 mm <des. The questions can be read out as the
sliddes are projected.

Make up a quiz based on touch rather than sight,



Some suggested items for quiz

Corals: dead skeietons, e.g. staghorn, mushroom, organpipe, knobbly.
Algae: common spedies of both live and dead (from flatsam),

Sca stars: e.g. live specimens of blue Linckia.

Holothurians: e.g. live specimens of at least two species.

Sand pellets: cast by holothurians.

Beach rock: small piece that has broken naturally off the outcrop.
Mollusc: live specimen of red-lipped stromb. Pictures of chiton and clam,
Crabs: piece of dead crab skeleton; five specimen of ather crab.
Landplants: e.g. Pisonia leaf; Casuarina foliage: fruit or seeds of Pisonia,
Birds: feathers, pictures of common species.

Turtles: pictures of turtles or their trails.
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Effects of humans °

Concepts
Pollutton
Environment
Human impact
Change

Conservation

Skills
Ohserving
Recording

Attitudes

Perseverence

Concern for
changes made
by humans to
their
environment

Aim

®  To assess the influence of humans on a reef area,

You will need

® Recording materials
This activity will require at least 772 hours at vartous times during vour visit,

What to do
Keep the following questions in mind all the time you are at the reef. Make notes
of any evidence you observe vourself. Ask gquestions of other visitors or long-term
residents. Read literature concerning the effects of human activities at this reef.
1. People activities
(al Make a list of five human activities which occur here,

(b

For cach of these, suggest two or three possible effects on the island or
reef environment. Are these effects detrimental or beneficial to the
enviromment?

2. Pollution

{a)
{b)
ey
()
(e}
(fi

{g)

What forms of pollution ocour here!?

What evidence is there of pollutian?

What human activities cause pollution here?

Do you observe any measures designed to control or minimise pollution?
How could pollution be further controtled here?

Is one part of the island (or reef) more poliuted [e.g. by Iitter] than
another?

Summarise vour findings using a map 1o show polluted areas and perhaps
a graph to show frequency of pollution over time {e.g. noise poliution by
peneratorsar oil discharge from boats) or by common items (¢.g. cans or
cigarette butts on beach).

3. Other effects of humans
Discuss these questions:

ial

.
e
»
ity

How might the following aspects of the island and reef have been
changed by people?

Hora and fauna of the isiand

life form of the reef

shape of the ishand and reef

What evidence can you see of such changes?



Concepts
Distribution
Association
Environment
Planning

Skills
Observation
Recording

Attitudes
Concern for
the environment
Acceptance that
persanal action
can he
effective

‘ 103. Litter on the island

Aim

To find the most littered sites on the island and draw up a plan to reduce
these,

You will need

®  Measuring tape or rule; paper for recording
®  Map of the island
®  Observation time of aboutl 5 minutes for each site
What to do
1. find the places on the island which have the most use at, say, three set times a
day — you could try 3a.m_, noon, and 5 of 6 p.m.
2. Mark out a circle at cach spot of, say, 20 metres,

3. At each site, count and record the amaount and types of litter in the circle at

(W3]

~

cach of the three times in a day.

Repeat the counting and recording over several days.,

Now summarise your results: Which is the most littered site? At which time is
most litter found? What is the main type of litter? Does one particular group
of people litter?

Think ahout what you could do about this litter. Would you recommend to
island authorities that more litter bins be provided? or that certain items be
restricted i the shops? or that regular clean-ups of certain areas should be
undertaken? or that hitter fines be imposed? (Maost of these types of actions
are available to owners or lessees of islands, and apply in any national park.)
On the other hand, do you think little can be done and that vour findings
would be disregarded?

Ideas for further things to do

8.

Attempt some of the activities concerned with other aspects of human impact
an reef areas, g "Waste disposal from a cay”, activity 104,



‘ 104. Waste disposal from a cay 2hr o e

Concepts
Waste disposal

Bindegradibility

Skills
Drata collection
Evaluation

Attitudes
Perseverenoee
Currosity
Concern for
¢ hangos made
by humans to
their
ENVironIent

Aim

Forinvesticate micthods of disposing G waste trom g ¢ay,

You will need

e Recording sheet and pen
®  Camera il dwaiable
What to do
1 Observe and record methods of disposal of solid wastes. e tood, tins,
greases, plastic, droms, old machimerny . roofing iron. bottles, paper,
20 Observe and recond methads of disposal of human wastes, e.gseptic tanks,
deep sinkers e, pit fanieta,
30 Observe the dewbarues fron the desalination plants in resorts,
4. Assess the biodeeradibility of materials relegsed into the environment.
3 What imprrovements couli be muade to this waste di-posal?

Ideas for further things to do

h.

i

Try activities 103 " Htter on the Sshand™ 0102 “Efiects of hoamans™, 152 7Do the
right thing

Fird et the regulations whoe b apply towaste dispasal in the Great Barrier
Riel SManme Park.




Concepts

Fnvironmental
impdct

Controlled
experiment

Corai growth
foorm

Skills

Ohwserving

interpreting

Designing
experiment

Thinking critically

Attitudes
Concern tor natural
environment

Trampling effects on a reef flat

Aim
® o observe some of the damage done by humans as they walk across a reef
flat.

You wili need

®  Reef-walking gear

& Recording sheet and pencil

®  Afew metres of caloured plastic tape

®  Cutline sheteh map of rect-1op (or ait photo!
®  Mapnetic compass and measuring cord or tape
What to do

1. v a part of the reef-top popular with reef walkers, select three study areas
about 5 metres square on the outer reet flat. It possible, mark out the areas by
tying small lengths of plastic tope 1o picces of coral at each corner. Mark the
location of your study areas on the map. (Obtaining bearings with a magnetic
compass could help vou to identify the location of your study plots

2. Make a map of each plot showing the areas covered by dead coral, live coral
and sand. Use symbols to indicate the growth form of corals, Record signs of
damage using symbols, ook for broken-off fragments, unhealed fractures,
overturned colonies, ditches through strands of branching coral.

3. Visit the plots on subsequent days after reef walkers have visited the area. Are
ithere any signs of change? Plot fresn damage. if any, using symbols.

4 1f evidence of damage is present in these study plots, can you be sure that reef
walkers caused it?

5. How could an experiment be designed 1o explore reel walking damage to
plots?

6. The nest time vou go walking on the reef, watk very carefully, and observe
the rosudts, Despite vour care, were any corates brokend

7o Consider vour abservations, Po <ome parts of the reef-top seent 1o be more
vulnerabie to damage than athers? Are sume coral growth forms more
vilnerable than others to breakage?

8. Discuss with members of vour class: How can damage trom trampling be
rrnimised?

ldeas for further things to do
9 Find answers to the following: s breakage ot coral always detrimental? In
what way might breakage be of assistand e 1o 1 coral species?
10 Read research publications on the effects of trampling on corals and on reef-
walking management.

Reading

Kay, A M, and Liddle, M, 11985 Manoa! for assessment focation and design of
recf-walking activities, Technical report of the Crredt Barrier Reef Marine Park
Authority.



‘106. Effects of building projects "2day ®

Concepts Aim
Human impact ®  Toobserie and assessthe effedts of construction works taking place on an
Management rland,
Rosorire ¢y
development You wilt need
Skidls ® Recording materials

Observing ®  Camera joptional

Recording

What to do
Attitudes 1. You may see engineering and huilding projects going on around you.
(.rm_('(.-i'rl lor Consider the following questions and muake some detailed notes,
malntenace 1) Where is the project?
. ',m MMprovement b What i< its purpose?
of environmental it Who s responsible for t?
quatity id} How many workers are invalved?

fe) What happens to material removed from the sited

- What appear 16 be the envitonment changes occuring

fgt Are florg and fauna being removed or damaged?

thi Does the tinal project meet requirements of the island managenient plan¢

i1 s everything possible being done to minimise the effect of the project on
tne crironment of the wland?

i Whatvecommendations would vou muke about safeguarding the
environment in he area where the project is taking place?

2. Compare your findings with others. Do you 4l agree?



o 107

Concepls
Environment
Human impact
Experiment
Control

Skitls
Observing
Measuring
Experimenting

Attitudes

Interest in
scientitic
engquiry

Concern for
changes made
by humans
1o their
environment

Are you a perfect camper?

Aim

&  TJostudy the elfects of camping damage on a coral island.
You will need

®  B-10 metres of stiing or cotton

@ A camera

&  Kecording materials

What to do
T Set up vour campsite,
20 Accurately measure YOUF camping area with string, i.e., the tent, your (_:f_)oking
area, the spot where your sink is, vour personal space.
3. Using the string. mark out a control area of approximately the same size in a
tocation adjacent to your canip site.
4. Mark this second area carefully with a sign:
EXPERIMENT CONIROL ARV A
PLEASE DO NOT ENTER
Photograph the two sites at the beginning of the camp. At the end of the
camp, when you have cleaned up vour site, photograph both sites again.

[ ]

6. Make a list of any changes which have occurred in each site. What changes
has camping caused?

Make a list or tahe photographs of other camping damage, and make a
photographic report an camping damage when you return home.

-]

8. How could yvou have prevented this damuage?

Ideas for further things to do

9. Irv o find out how many people camp at this island cach year. Are limits
placed on the numbers of people wihio are allowed to camp here? Is it
necessary (o obtain a permit to camp here? What restrictions are applied?



@y 108. Effects of boating 2hr o

L
Concepls Alm
sManagement ® o stude the etiecis of Boating danige on g coral roef.
Skitls

You will need

Obsorving . .
L4 .‘\r]r)rf«('|!|=';§; cLe et

Attitudes ®  Underwater camerd ioptionali
Concer for &  Uindenwater slate and pendil
Mmainfenancee
and improvement What to do
of {"_“\"”"”""m‘mdl 1 Select a study site and snceked over the area looking for damage caused by
qualite Bt ' '

2o Youwwil need o ook caretutl tor tae etfects of:

Boat hulls hitting the reet

boat propellers

reef anchaors and chains

fishing fines

sinthery

rubbish cans, ghass, et

oo van can. take phatograobs or make descrintions of the area damaged.

e dewe

. Asembie all vour evidence photographs andoor sketches) and make a report
of the ertfedt~ vou Fave notced. Your repart shouid indlude:
&  desoniption of the Jamage
® notes on how the damage seeme 1o be caused
& vourideas on Row sech dantage can be prevented.

Ideas for further things to do
3.0 bind ot about new ideas tor moaoring which are now being developed for

Lisie 1 ree] e,

.




&y 109. Wrecks

Concepts
Environmental
impact
Ecoloyy
Archives

Skills
Snorkelling
Observing
Recording
Analysing
Scientific
enquiry

Attitudes
Intellectual
honesty
Selt-reliance
Willingness to
be convinced
by evidence

Aim
® Toexamine the wrecks near cays and to assess the impact of these on their
surroandings.

Several shipwrecks are visibie near some of the sfands of the Great
Barnier Reef. Lady Fliott Isiand has three on the shore, and Heron Island
fras one big ship at the eatrance to the harhouwr. This was deliberately
sunk to provide shelter for smail sfnps. All the wrecks provide interesting
study sites.

When to do
At low tide when the wiecks are exposed. If investigating the old ship at Heron
Island, avoid the tum of the tde as currents there can be dangerous,

You will need

&  LUinderwater slate and pendil

&  Snorkeliing gear iif wreck i in deep water)
& Smull intlatable boat or raft 1o hold gear

®  Fow meters {optional)

®  Floats or oranges

®  Thermometers iin shielding,

®  Camera toptional’

What to do

1 M vou are at Lady Hlliot bsland, walk 1o the wrecks exposed at fow tide, or
snorkel to the ones on the edge of the reef. (Detaited maps of wreck location
are available on the idand. If vou are at Heron Island, snorkel to the wreck,
and tie the baat or raft to the wredk 10 store equipment. For each of the
wrechs investigated, recard yvour impressions:

fal What diving things are attached to the wreck (e.g. algae, coral, mollusesi?

ibi Whuat is resting on it or living in it?

(i How are birds using it? Are there any nests? What species of birds appear

to rest there constantl? Doy ou see these bisds on the island itself?

il What is inside the wreck? (Look carctilly through the hales.

tel What shelters in i, or near it?

() How much of the original ship remains?

Look at the water flow around the wreck == release oranges or other floats in

the water at one end of the wreck, and watch what happens 1o them. Retrieve

them later 1f you have a flow meter, you mav be able 1o measure the flow of
water underncath the surface and compare the observations. Does the wreck
seem to affect water flow?

3. Use a thermometer to measure the water temperature. Is one side of the
wreck warmer? Does more coral wrow o the seabed on one side than on the
other? iYou might have to wait tor low hde 1o observe this.) s there a sand
build-up? Where?

4. Sum up this activity: What seeis 1o be the main effects of the wreck on the
reet flat/lagoon-harbour of the island? Hustrate with phatos and/or sketches,

F

o

I« the wreck in one place, arare parts of itand its engine, anchor, beams, etc.
scattered over the recet? Where? Do these picces provide shelter or homes for
marine lite and hirds?



ldeas tor further things to do

6. Go back to the wreck when tide conditions are different. Chedk conditions
around the wreck, Are there difterences between your observations &t high
and low ride?

el

Research the histary of the wreck, How old is it? What caused the shipwreck?
Where did the ship come from? What should have been its destination?

8. Have there beon attempts 1o preserve the wreck? Why do vou think the
Australian government has now passed a law protecting ali wrecks?

Further research
9. There are investigations of various wrecks going on all round Australia. The
Great Barrier Reetf Marine Park Autharity publishes a Reet Note on wrecks,
Wrecks can be investigatod by referring to the readings or by research in your
local fibrary or museam.
10, Make observations of the materials and construction methods used in
building the ship, What eviden o s there of corrosion?

Readings
Bateson, (1972 Austrafian shiprecks, vol. T, 162221850, Svdney: Reed.
Loney, 1. 1980 Austrafion shipwrecks, vol. 2, 1851-1871. Svdney: Reed,
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“ 110. Keep cooking 2+hr e

__
Concepts Alm
Hygiene ® lo cooperate as 4 group in organising the meals for your trip,
Planning
Nutrition You will need
Skills ® \Writing marterials

® Information from the field-trip organiser about facilities which will be

Organising
' available for cooking at the island and about arrangements already made (if

At__tll_udes any) for tood supplies,

Willingness to
cooperate What to do

10]?”’”(59 and 1. Discuss the roles each of you wishes to play in cooking, depending upon what
TC?D‘-’U for facilities you will have. This will depend on which island you Jre visiting.
athers

2. Make alist of jobs.

3. Plan what food and cquipment to take. How is the food going to be
purchased? You may need to get a fist of food prices before vou can make
your plan,

4. Decide how vou are going to tansport food and cquipment.

Pecide how you are going to store lfood and equipment,

6. Submit g complete organisation plan for your group based on the following:
®  Foodlist{includes breakfast, dinner, lunch and snacks)

& (Cooking facilities required (gas, billy, water container, etc,]

® Cooking roster fincludes days, and names of those doing the preparing
and washing up, as well as those who will he cooking)

® [ist of responsibiliticos includes wha buys food, who will supply particular
ity

W



111. Safety on the reef Yahr

Concepts Aim
Safety ® Tobecome aware of the need for safety on the reef.
Skills

You will need

® Towarkinagroup
& Paper and pencil

® Blarkboard

Decision making
Cooperating
Communicating

Attitudes
Appreciation of What to do
;mpolrmm'v of 1. Brainstorm in vour group tmaximum of <ix peopled a list of unsale situations
“';.‘1“ v and for your tarthcoming trip. Appoint a leader and seribe. (5 minutes)
satety . : ' . . .
’ 2. Reduce your list to the six most dangerous situations or places. Remember the

procedures . RO _
I'Ulf.'.‘s towr l’JldlI’].‘\[(JI"I’T'}I’H}.{. [ fTTI'HUT(‘S.:

3. Each group [eader reporis back to the class on the six most dangerous
situations or plces. 15 minute

4. The class then decides what the sis rusat dangerous situations or places are
and wivy they are dangerous. 1O lass discissron

o |

Prepare an individual repart on the need tor safeny, on the reel.

RULES FOR BRAINSTORMING

®  Nocriticism of other peoplo’s ideas.

®  Allideas are wrilten down, jirespective of whether you agree or not.
& After brainstorming. criticism begins,




! 112. Dangerous reef creatures thr e

Concepts
loxin
Voenom
Polyp
Stinging cell
Hydroid
Safety

Skills
Observing
Using literature

Aim
® 1o become more aware of some dangerous animals which can be met during
reef walks and snorkelling activitios,

You will need
o Coloured pencils
e Reference books or slides on dangerous marine animals

What to do

T bor e h eamverous croclure <henan o0 worksheet A scioen amane rom the
roe el o on the nest taon seees and wetle the names inne spoaces
ncieeneath e e e b meter e e sl v b hels von nake vour
choices aned o elisC i v th o Tea hon

2. Using refesence books or slides on marine organisms, colour the main areas
of cach picture lightly so that its distinetive colour teatures are shown,

3. Answer each of the questions shown on worksheet 8, using information
givert,

4. Why do some reef animals produce toxic material and develop the ability to
inject it?

5. How cart visitors aveid injury from these creatires?

6. What are the dangerous elfects of these creatures? What are the main first-aic
treatments for thesed

Readings

Covacovich, I, Davie, Pooand Pearn [ oy, 1987, Toxic plants ard animals: a guide

for Austraha, Brisbane: Qld Museum,
Fdmonds. C. 1975, Dungerans marine animals of the Indo-Pacitic region.
Melbourne: Wedneil Publications,

Edmonds. C. 1984 Marine animal injuries to marn Sydney: Wedneil Publications.

Aarsh. Loand Siack snnth, 5 T986. Sea stingers. Porth; W AL SMuseum,
Saenger. P17 The diver’s guide, Brishanc: AUL.



INFORMATION SHEET A

112. Dangerous reef creatures

. - ) — S ; .
Crown-of-thorns starfish (Acanthaster w [ Sea-urchins with long spines o, Diadena N
planci) | ‘ serosiin, described belows ‘
Colour: Blue-grey armis often with reddish- | Colour: Black i
Orange s ‘ Lecation: On sandy bottoms or under rocks ‘
Locatton: Ol ar unaer coral colonios. ! moreet top pools or on reet slope. '
Description: Up to 60cnin diarmeter and ‘ Deseription: Have vory slender necdle-like ‘
Up to 16 arms covered with short, sharg) | i spines about 25 om long. The spines are very
SPHTIES, SPINes ¢ an penetrate hunman skin, ‘ brittle and sharp. They can easily penetrate
Venom may be injected, Slinme an the . 'L and break ottt in hman skin, [

starfish can irritate homan skin.

G ]
P e e
- e e Stonefish c.u. Svianceis horrida, deseribed |
( Sea-cucumber ¢y Holothor feieaspilons | Bre-lowi .
~ Colour: Various colou, according to ' | Corsur Brosnisk: mottled |
Pospetios I o bocation: Buried inomiud, coral or rocks in i
P Location: sandy bottams | Poohaliow watcer, |
! Description: _‘-1‘;rlhln,‘]lg\‘[‘-\\h:][)(‘{:' hodies, When ‘ . Desoription: Ahout 300m |rmg_ Liey quivtly ‘
disturbed s many spocies produoe sticks | L oconaraied on hattonm, Strong spines alang
Powhile threads tton: anus, Material rom the Dach privice fiaman bods it srodden on |
Pesc ey casse nlemmation of huma: ' ortouched, Venom iy discharged into
i tvies ar shin, i v |
JR— —_— PR R - — . : U e e - _ [ _— J—
| Bristle worm o Forcthioe complaciata, ! II Butterfly cod /1o valitans; _‘
desenibed belows i C Colang: Red and white stripiec |
" Colour: Satmon prink Pobocations inoeet-top dagoons and ceef slope
o Location: Under boulders e m weed - | halitats atren vnder ledges ar in caves, I
;o onreets | P dptice. U ta 35 cmdong, Brightly
. Deseriptiom: Body ugr to Lbom Tong with ; poroloured. Flave long sprines dlong the back ‘
| pair of shars hollow Bristles on egeh i Coand i the i and peivie areas. The spines
segment. The bristles contain venom which Pocan prerce human tlesh and venom passes
||_ caases patnful injury it touched. | l along the spie imto the wonnd. J
—_— e



INFORMATION SHEET A (cont.)

112. Dangerous

Fire coral (Atlepora sometimes cillod
stinging hydroids’

Colour ight brown with smaooth, vellowish
Bramci tips

Location: On outer reef flat and upper parts
ot reet slope.

ycse riprion: les o herd Tiney shedoton seith
stinoth, <tompy branches Taoks T o e
core buris aeaener o o related groug, the
SIE A SNNTRI

[vcclrogoars, Tloas minute stooaging

ia|'.'1i'!{ .‘u-'».

Stingrays ¢ g, Blie-spottod rav. faeain
Ternia, described below:

Colonr: Bright blie <ot

Locdgtionr: hsindllow swaters of reet-top, M
shelter gnader Tedues during das, Sy bae
parthy huried an bottonm,

Diescription: |at dise-live sody about 3570m
s diametor, Lo w hin-le Tl mas ntice
wouttd and discharge venom .

F Stinging hydroid — “white” /iy

phllipicgsg

Colour: White

Festalion: T decper weater them tinea e,
Focl out for this sehen <norkerd ne ove e
Dater slope o o e

Description: This i a more delicate by dooid
thar tireseed e has a feathers appedarance:
stems are browrr, polvps are whitee

reef creatures

Cone shells (oo textile cone, Canos testifen
Cofour: Otten have striking patierns of
vasians kincs, The testile cone pattern is one
i“\.]l’n[]l('.

Tocation: O bottom of reef flat and
claewhoere, Otten buried or hidden.

Dy ptioen: b saaliv bt nob e e, cone
sheped . Tnjecs voncer using o sasnoos i their
D : Posile contused vt

P tees b o <cedls, <nch as the e

AREETISNEIERIS IR

lipoedd stronly, Bewoare!

Box jellyfish i Chirones Heckesf) isametimes
Called sea wasp

Codour bransiucent: alimost colouriess

Pocation: Often in shallow water in muddy ‘
st drenns but oo also tie found i many ;
atler bt o looations,

s ription: Consds of rovd-topped, box-
ke bedbvaten TS o attacbed to many i
Perslacies v T pesttes fong Stinging cells

fee

FIE Cari 1ot

[

Fireweed rAulicophienio copressinag ]
ol Khak: I
Focation: Reet tlar among coral i pools, |
Bleweriptiom: Hhis looks like a clump of smuall ‘
hraven tern bt actually g colony ot small
driniads hvdronds Ty each Ufrond T there s
acental ssalic and sidde Branches along which
sl st []t}|‘.;J'~. [SIRARES



WORKSHEET A 112. Dangerous reef creatures

® Write the names of the picrured animals in the spaces provided,




WORKSHEET A (cont.)

112. Dangerous reef creatures
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WORKSHEET A (cont.)

112. Dangerous reef creatures

e ——— ——r o —— e ———




WORKSHEET B

112. Dangerous reef creatures

tn each of the spaces below write an appropriate name trom the range of animals iltustrated on

worksheet A

1l Molluses which inject venom using a harpoon

(bY Red-and-white fish which sting using venomous spines

fch Feathery white animals whose polyps contain stinging cetls — — o o
(! Hard brown coloured colonies with yelloay, smooth tips

el Bottom-dwelling tish with venameous buarbs on whip-like aii

it Plagues of these echinoderms have
acourred at some reefs [ S S

frh Animals which dwelt an the surface of the sea and which are
hazardous in narthern parts of the Geeat Barrier Reef

AT 111 SUMTHTICT mumhs

ih Material from the slimy outside of these animals
must nat be aflowed to cet into vour eves

{1 These dull-coloured fish are welt camooflaged,
Wear stout shoes when reetowalking,

i Khaki animad colomes which ook ke brown clomg s of tern

Praexatar il |1 UsIaoly T SLACRLTI M- PO Ly '(;nu.\'“,;! XOF (AL SRS SLLOUI-J0-UMOL Y 1))
ATIRLGS L eaa s aun (P spreapay a7 poo Apaoning (gl s)pesys auon (e

POy A pianng [ 'qsuqufrm D] TARISUNS L [olys aUoy LN si-rag vy
T N0 T T WOM o T G T UsA el x0g P raos gy it piodg

4 LJQ}{{S)F'_.‘(J;‘H O S50y

TYSHIPIS SUIOYL-JO-tUsnu ) [ )
ML Huwidung gl poasod] e}
WOILSNIOM O] ShaMAy



! 113. First aid at the reef Yahr e e

Concepts

First aid

Safety

Skills

Using reference
materials

Attitudes

Self-reliance

Responsibility

Aim

& Tobecome more acquainted with some tirst aid procedures on the reef.

® To become familiar with the contents ot the first aid kit being taken to the
recl,

When
After vour group leader has tatked with vour class about first aid and dangerous
marine creatures o1 the reef,

You will need
@ Afirst aid book or booklet
® Some reference books isee below)

What to do

1. Complete the first aid table using the information available in the reference
boaks.
Make sure you have your table checked by vour group leader for accuracy.
Check the first aid kit list and decide whether the propaosed kit would be
sutficiently stocked and complete 1o handle the injuries and complaints histed in
the table, What changes if anv do vou suggest?

tdeas for further things to do
4. Look through an actual first aid kit so that vou become familiar with the
contents and arraneement of the kit

References

Thomas, R.and Mchenzie, B, The divers iedical companion, Diving Medicdl
Centre Monograph, repr, 1986,

Dunieavy, A TI8T Stay alive, Canbierna: AGPS,

Edmonds, C 1975, Dangerous marine andnals of the dnda-Pacific region,
Melbourne: Wednel! Publication,

Edmeands, 1984 Marfoe ariondd igaries o inan, Svdney: Wedneil Publications.

Saenger, 1977 The divers guide, Brishane: ALFE

5t John's Ambulance Brigade Firas aif manial



First aid table

—

tnfury or complaint Marine creature ! First aid
involved (if any)

Sovere sunburn

(Coral cut to the ankle
1 i

Jellytish sting 1o arm

Punctare wournd from stonclish |

Boiling water burn
Bite from a centipede
Bite tram a4 wobbygong shark i
Sea-sickiness :
Stepping on glass

Cramyp while snorkelling

SO tdrs

|
CASThi .
Licers in the moath !

I

|

I
harrhoed ; : :
'Broken ankle

Seviere headache

Cone shell sting

Cut fromm a4 rusty peg in the ground




Survival from trees

Concepts
Photasynthesis
Transpiration

Skills

Observing
Recording
Measuring

Attitudes
Self-confidence
Tree appreciation
Self-reliance

Aim

® Toacquaint students with survival techniques using trees,

You will need

® 5.5 clear plastic bags

® Shoe lace

®  String or rubber band

®  Measuning cup

You witl need a total of about 1% howars spread over half a day.

What to do

1. Selectuvarioty of frees - Argusia, Pisonia, she oak.,

20 Carefully place a plastic bagz over some leaves and seal the end.
3. Observe what happens over the next hour,

4. After 3-4 hours, collect the water and measure the volume.

W

How much water collected in each bag?

. How many bags would vou need to survive off cach kind of tree?

Permit required - one group only to do this per trip.
7o Betore vour trip, write for a permit to collect 50 Pivonia shoots.

8. It you received the permit, colledt 50 fresh voung Pisonia shoots, Wash them,
Lightly cook in 50450 saft/fresh water and serve with freshly cooked fish, Yum!

Reference
Cribh, A B. and Cribb, fW. 1976, Wild rood in Austrafia, Melbourne: Collins,



What would you do if ...?

Concepts Alm

Hazard & To discuss what vou would do if you had bad weather whilst on your reef trip.
Cyclone

Survival You will need

Skills & An cxample of a cyclone warning pamphlet

Discussin

Planningg What to do

Decision-making 1. With other members of your group discuss what you would do if:

a cyclone warning was given twa days before your trip.

a cyclone watch was given two days before your trip,

it rained continually for the whole trip,

strong winds and rain occurred for the whole of your trip.

a cyclone struck the island and you were unable to be evacuated.

vou were delayed by two days on the island owing to high seas.

transport fails to arrive and you have two extra unplanned-for days on the
island.

Clarifying values

Altitudes
Willingness to
Cooperate
nitiative
Appreciation of
importance of
health and
safety
procedures 3 Devise a plan among your group to prepare for each of these situations,

2. Fird out what the emergency procedures are for your area.
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Human comfort on a cay . ®

i -

Concepts

Clunate

Weather
Micraclimate
Comfort
Perception
Relative humidity

Skills
Measuring
Evaluating

Attitudes

Interest in
interrelationship
herween humans
and their
crviranment

Aim

fo collect data ubout the weather conditions at various places during your
visit to a cay and to use this ta decide on the most comiortable spots an the
island.

You will need

® A map of the slamd
®  Weather instrumenis: cupr anemumeter, ventimerer or other wind gauge,
compass, whirling psechromeier paes and dey bulh thermometer!
& ll-metre tipe
®  Coloured tape to mark sites
® Recording sheet
®  Watch
® Pencil
®  Bureau of Meteorology recards for vour island or a nearby island {optionaly
This activity will take 5 minutes gt each <ite selected around the islind on several
days.
What to do
1. Select at least siv moeitoring sites on the istand. Some should include the

beach front. Mark cach site on the map. identity the site with a prece of
coloured tape with the site number marked on it Visit each site on a
rotational basis. If there are enougly instraments, simubtaneous readings at,
sy, six sites could be recorded at one time.

Record wetand dry bulb temperatares using the whirling psychrometer,
Record wind speed and diree bon. Repear just above ground level. Record the
cioud cover timeand general s onditons, Then move to next site and repeat,

3. Record data on sheets,
4, Graph the resuits for cdeh site,
5. BEvaluate the datavou have collected and work out how the microclimate an
one part of the idand ditfers trans that on anather part, Decide on:
® the warmest place on the sland.
® the maost sheltered place if SE winds or NE winds are blowing.
® the coolest place it is mid-summer).
AMake g map showing these areas,
6. Advise other people of the spotisi on the istand where yvou think conditions
are
®  most favourable for sunbiathing,
® mostiikely to be cooler.
7. Discuss with others in your group: What weather factors affect out comfart? s
any one factor more important than another?
8. Iy it possible to predict how comtortable we feed from measured data on
temperature, hamidity, wind, et/
4. Devise o method to tind out how people’s feelings compare with the
medstitements made using instraments.
Reference

Australia. Bureau of Meteorology, 1984, COfwsenving the weather. Canberrg: AGPS,
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Castaways on the reef

Concepts

Survival

Decision making

Values
clarification

Skills

Working in a
group

Decision making

Analysing and
evaluating

Attitudes
Cooperation

Aim

® Tomake group deaisions for effective survival on a reef island.

What to do

1. Forminto groups of eight. RKead the stuation below and follow the
procedures.

2. Swap decisions with other groups,

3. Discuss vour decision-making process. Was evervone’s opinion taken into
account? Did you condider all the possibilities in making the decisions?

4. Would your decisions about the importance of the salvaged items have been
different if you had been considering their uselulness 1o a group staying on
the istand? How?

Situation

You are ane of eight members of u school group on a field trip to study a cay on

the reel. s the last week in January. You are 8 hours out of port when at

10.40 a.m., vour launch is overturned by a bumpback whale and sinks. The driver

and the teachers of the group are drowned. The rest of yvou are relatively

unirjured. You all swim to g nearby cay und land safely an the beach.

You know that the mainland is approximately 70 kilometres west of where you

are. When vour launch does not report to it base that evening vou will be missed.

Itis known generally where you are. but because of the nature of your outing

people will not be able to pinpoint your exact whereabouts, and it miay take at

least three or four days before a launch or plane spots you.

The island is rather barren and very dry. You heard from a weather report before

you feft that the temperature would reach 35 degrees, making the surface

temperature 45°C an the beach, Yauw are all dressed in lightweight, summer

clothing and sandshoes. Before vour launch sank, you were able to salvage the

tollowing irems.
Magnetic COMPiss; Lirge, light-biue canvas; book, Marine Anintals of the
Reetf: 1 hand mirror; T flashlight; flask of rum: 1 pocket knife; 1 cigarette
hghter, T packet of sandwiches in g plastic bag: accurate chart of the sea,
sealed with rubber bandd; 1 20m length of rope; 1litre bottle of vinegar: 4
canteens, each containing 3 litres ot water; 4 hats; 3 pairs of sunglasses; 2 pairs
of tins; T dazen oranges; T packet of bread in g plastic bag: Zodiac inflatable
raft inot g life rafti,

Decisions te be made

The group ultimately needs to decide whether to stav on the island or to try to
boat out.

But before making that decision, try to rank the safvaged items in order of their
importance 10 your futuie if you do decide 1o sail out. (Some items My have to
be lett behind!y Lach of you should first of all, individudlly Tist the items acc ording
toy their importance for survival in g boat: no disc ussion allowed! Then the whole
group should discuss this and re-rank. Remember 1o use the ideas trom all the
group. Continue the process untl vou are all in fundamental agreement about the
value of the salvaged items,

Now, try to reach a consensus about vour future actions. Decide i the whole
group should try to boat out using a makeshift sail, or remain on the island and
survive on what you have and can find, Or should the group split up and, if so,
how shauld the salvaged items be allocited?

- —
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Reef orchestra

Concepts
Sound
Tone
Rhythm

Skills
Interpreting
musical score
Musical
performance
Expressing

Attitudes

Willingness 10
interact anel
couperate with
others in a
BrOL

Enjoyment

Alm

® o present o musicalinterpretation of the Great Barrier Reef using rect-

inspresd insteumients,

You will need
&  Somce copies of the “music” in figure V187 foptional)
® Instruments such as
Large Pisonid Jeal ja permit may be reguined 1o pick leaves)
Bottles with sand and small picces of dead coral in them
Straw, basin of water
Sriadl water containers
Sl branch
Sticks and some pieces of heach rack
Some ald coral pieces
Picces of dead coral or shelis hong trom sticks

What to do

1. Select your instrument and agree o the scorne,

2. 44y One person conducts cack wroup of instruments,
b1 Perform your piece, aliowing indivicuals 1o express their feetings without
worrying too much abioot the o,
Toatiral T component must be returned to

Note: If vou are ina national park. th
the site of collection alteraards,

ITEr FAY =i 21 '\flll.:":f'

Rl vrees eat g
BT RN TR AT R L TRV T

Skt Bt o e
wcth el e e,

T g tareoag'
LA LS E U T I R TR
nl et

Waater b oo
I P TL P

wrthe,

Reanthmg Dreai v e
Pogenr el

TapygHrat he ke e 1o i,

[agrpmnng s al jins e
toagetbe

BT
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” 119. Art and the reef o/e e

Concepts Aim N N
Environment ® Torepresent vour impressions of the Great Barrier Reef in an artistic way.
Creativity
Perception You will need
skills ®  Pencils, charcodl, cravons, paper
Expressing ® Coloured or black paper
Craftwork e C(Cellophane
Modelling ¢ Glue
®  Origami paper
Attitudes ®  Cutton pause
Appreciating ® licht card in several colours
aesthetic ® kg olasier of Paris
qualities ® A basin
Perseverence ® A book onorigami
& Roll of seli-udhesive Contact
&  Fabric paintin redoblack
®  Stanley knife or ravor blade
®  Pormit iwhere appropriatei

What to do

Selectfrom these sugaestions to espross vour eeiings:

fal Laing paint, charcoal, pencil or other oedium, deprer the same scene at
SUNtise, naon and semset,

(b1 Do reverswe pictures ihlack whiter of srees, SJsells, coral, ete.

€] Select a small portion of a large object or scene and draw the detail in g
“blow-ap', using black ar colour,

fdl Ty drawing an enlargement of 4 grass seed, the stamen of o flower, the
apening of o shiell, the junetion of o taig with o branch,

el Liing comured or black paper, Create a mosdic of picture or silhouetie on
white paper to show some aspect of the reet,

5 Losing sorapes of coloured paper and a Lige sheet of butcher’s paper, make a
collage inspired by g reef crossesection or g recf food weh.

(B Make arigami ipaper folding fich and <uspend on a mobile.

ihi Make o tish mobile, using fish shapes cut tfrom paper or card, suspended by
cotton ar tishing ine, 1o be hung in the clasroon. These can also be made
from colaured cellophane or colanred tissie paper, with fine wire supports
itlorist's wire (o permit light to show Hrough shapes.

i Make 3 replicas of fish.shells soa stars or any other suitable living or dead
reet arganistm using plister of Paris, plasticine or elay (permit needed). 1f you
use plaster of Paiis, vou necd chout The of plaster in a basin with fresh water
o to a pastes Press the animai o sy into damp sand to form a mould.
Return it 1oty criginal site, Then ponr freshlv mixed plaster into the mould,
ardwait Ul it ser Dispose of waste plaster caretully,

g Desgn o lopo suitable for uning onthe praposed field trip to the reef. It
shoutd be suitable for black and white reproduction.

tki Designa poster showing dangerous marine organising of the Capricorma
aroup ared.tHhis should preferably be i cofour and have same type of scale.)
This could be prepared beforehand and displaved on the field trip.

(i Do spray painting of leaf shapes using 4 piece of pacse wire, toothbrush and
water plastic paint tcan be used for species identitic ation .

imi Make o “hark” painting on g card iposteard sizel.

i Make d desisin ona T=shirt by making a stencil from a piece of self-adhesive
Contact and painting fabiic paint over it with a brush. The design could be a
reet shape or symbol. Cut the design as an aperture in the plastic with a razor
blade or stinfley knife. Place d wad of newspaper inside the T-shirt. Strip the
batking paper oft the plastic, press the plastic on 1o the T=shirt and then paint
on the colour. Leave the shirt to drv. lron the shint before washing to set the
praint,




‘120. Kite making Vahr o e

Conceptis Aim

Wind currents ® o make and ty a kite on the reef in order to develop an understanding of wind
. currents over an sland.

Skills T )

Making a kite

Using wind

You will need

Fishing line
SCISA0TS

initiztive

Appreciation of
gualities of
natural What to do

environment 1. Cut the bag to the pattern shown in figure 12001

Observing L] l arge., green pl:lsti(' garbage hag
Comparing * 'lhm. preces of dowel
' ®  Masking tape
Attitudes ®  String
|
»

2. Place the dowel pieces paralled 1o cach other as itlustrated. Make 2 holes no
bigger than 1Wem in diameten as shown,

Reinforce the corners of the kite with tape.

loin the edges with string, as shown,

[ B SO )

Tier at Teast 30 m of fishing line 1o the centre of the string and fly the kite from
the beach.

6. Lse vour kite to develop an understanding of wind currents over the island. Fly
vour kite at different times of the dav. Do wind currents change? Can you
eaplain why? Make diagrams 1o show most comimon fHight patterns,

ideas for further things to do
7 Fiv the wame kite at home. What ditterences are there?

8. Make o traditonal kite and compare the efficiency,

[ CONSERVATION
U Ratrieve vour dite no matter where [t lands

fistumg line

Fig. 120.1,
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Projection art

T1hr ¢ e

Concepts
Creativity
Individuality
Image
Silhouette
Transparent
Opaque
Projection
Scale

Skilis
Manipulating
small ohjects
Clarifying visual
conCepts
Exprossing
Communicaling
Designing

Attitudes
Appreciatton of

aesthetic quatitios

of natural
CrIVITONNIeNLS

Aim

To make and show some mini works of art which reflect feelings about reef
cnvironments,

You will need

® 5005507
& Thin acetate sheeting
¢ Mounts for making 35 mm projection slides
®  Smali quantity of PVC glue ioptional;
®  Some of the fullowing:
tiny reet ohjects (permit necded;
very tine overhiead transparency marker pens
small picces of coloured transparent plastic or cellophane
What to do
1. Obtair candboard or plastic mounts of the kind used in making 35 mm
photographic projection shdes, (Boxes of these mounts can be purchased
tram photographic suppliers, Plastic sines, e AGEFA brand, are better )
20 Cut two nutching rectangles in the then acetate sheeting. These should be just
a litle darger than the rectangbu openings in the slide mouant.
3oNow, on ane of the acetate sheets, make up a mini work of art which reflects
some of your impressions of, ar feciings about, the Great Barrier Reef, This
work should De just the right size tobe framed by the edge of the opening in
the shide mount. Examiples of things vou couid do are:

& nake d collage on the geetate et of some ting natural ohjects {permit
neededn The objects should be tonsparent or translucent or have
nteresting silhouettes, tor csampie: fragments or deied scaweed or leaf
skeleton, pleces of feather, dried leg of tiny shrimpe.

& use snll pieces of colaured cellaphane or transparent plastic in a collage,

& voite or drpy on the acetate sheet using very tine overhead transparency
marker pens preferably permanent. IPlan this out aon paper first]

® combination of ail of the abhove

4.0 Atter vad have fnished voun work f itis a collage, place the second acetate
shieet over the objects to hold them v place, Make asandwich by securing
the eelpes of the sheeting with g Hitie <tioky Lipe. PAS a precaution, a tiny
spreck of PV O glue may besed to Bold the collage pieces moplace

5. Put the acerate into the slide monet arnd seal the mosnt. Make sure the whole
thirg i~ abous the same thickness as g regular 35 mm slide.

6. Nowe project vour slide for all 1o wee!

Ideas for further things to do

7
L.

A praup could make g sequence of these slides to make an integrated showing,
permds on o theme, You could imake an cudiotape 1o go with vour slides,
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Art and photography ° e

Concepts
Environment
SeNSOTY awareness
Aesthetics

Skills

Planning
Photographing
Displaying
Cooperating

Attitudes
Appreciation of
acsthetic
qualittes of
reef environment
Concern for the
reet

Aim

® To convey impressions of your visit using photography and other visual media.

You will need

®  Camers and fim

e Linderwater paper and pencil

®  Plastic bag to keep camera in

e  Reof-walking gear

This activity will need to be done at vanious times during the trip.

What to do
1. Select one or more of these ideas, and plan and take photographs to suit.

(1 Stuity elements within the environment that show harmony or
arrangement or balance or cinphasis or contrast or colour or unity,

bl Try to convey the “feel” of corals,

[ Do serios of shots on one subject only; e leaf patterns or leal colours
fromm one <ite ar o bird and o activities or a nestin a tree over a period of
tinee.

Uinless you are using & poliroic ¢ sovort will need to assemble vour

developed photographs after vou return o fit your selected topic,

[

Peaple somerimes make “hark” rubhings of trees. With your underwater
papes and pencil, make an undenegter rubbme of Gmanne organism.



123.

Film makers . ®

Concepts
Landscape

Visual impuact
Visual evaluation
SONSOrY IWdreness

Skills
Photography
Scripting
Production
Planning
Lditing
Attitudes
Appreciation of
landscape

Aim

To plan, produce, tilin and edit o video film, or sequence of photography, on
part af the reern

You will need

®  VES cumera and Blm
®  Poitg puk
®  hpare hatteries
®  [ripowd
®  Writing imalorials
® Sl Blacshonrd
8 Bultery chage: Gf ciecrriciny available;
®  Carry pack
&  Polaroid or underwater cameras
What to do
1.0 After some intial activities on the isedand veef hove been followed,
Chrainstorm’ aidias abotwhat conoos o e toopat on fifmeas a record of
VOLr visil
2. Do yoiwart ta film specific places, co ovents, or g speatfic species in ity
Fuoitet? W gt s vour anienoe? Whae ~ he purpose of filming? Some
suppested topics ane
® Recredation on the Grosr Barrier Bogf
® Lire cinche Reef Flat
&  Tiansit acsoss feland and Flat rg 20
® A Ranger - |ite
&  iunn Use and Linpact on the e
®  Seaccucumbers e stars Melfe
® G cnetalion Variations
® e g Arme
&  Soondsand Scenes
30 Setup a production ream: seleet sodiable sites write a seript; work out shots
ilong shots, paneing, close-ups. Righ oriow angles: back or side hit —-
espivialiy tor still camera shotal Fditing s time-consuming so you may have to
restaot scenes which have notable boanders. Ony video, sound can be dubbed
i later, bt ot include some sounds al the reed o the time of filming.
Misicai s oores can be taped and used 1o back apa slide or photograph show,
Practice rirst, especially 3 yorr are usiiog solceovers of interviews. Viewing
pratessianal videos on the ree shonned selp vou to know what is effective,
4 After vonr i, edityosr work amd mave a film show or Slide display.



124. Graffiti wall .

Concepts Aim
Fhvironment ®  To express your teelings about your reef vist,
Feelings
Individual You will need
differences ®  large white plastic garbage bags
Skills & Masking tape

® larpce felt-tipped pens iblack andZor coloured)
®  Space to hang baps
Fhis activity can take place over the entire trip

Expressing
rrawing
Evaluating
Creating

) What to do
}_\ttltudes 1. split open the bays and stick them on to a convenient wall, Lise pens to draw
T_.let_‘ranr-v. pictures, cartoons, briet statemoents, conmments on your observations, activities
Concern for and teelings about vour visit. Allow others to add to your graffiti display.

reet . ) . . . T
2. Use this graftiti wall to evaluate vour trip and your group’s feelings about the

reef environment,
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How do | feel? 20min °

125.

Atm

Concepts
Tey increase your awareness of vour owi feelings about reef landscapes.

Ervvironment ®
Individual
differences You will need

YOrCent 1
Perception & Pencil

Skills
Communicating

What to do
1. Study the list of paired words and tick the dash which you feel matches your
response to Reef scenery and happenings, For example, # you feel that the
Reef i very complex, you would tick the dash nearest to the right on the first
line, If vou have mixed feelings about a landscape, or no opinion, tick the
dash in the middle of the line hetween the two words.

Attitudes
Approeciation of
environment

Stnple
Brigi
Inipressive
Obwions
Colourful
Lristant views
Pleasant

Flat
Friphtening
Koenan
Orderly
Varieed
Artificial
Eliverse vepetation
[y i

people,

3o Congnle the results of the entire

P Ater vou have placed atick on o

ceb I, dhiscuss vour responses with several

vroup. Biscuss,

Comploex
Dull
Linimpressive
systerious
Colourless
Limited views
Unpleasant
Fifly

Seure
Linknown
Chaotic
Monotonous
Natural
Liform vegetation

Degraded



‘126.

Concepls
Perception
Scenic values
Conservation
Acsthetics

Skills

Evaluating
landscape

Decision making

Attitudes

Appreciation of
aesthetic
qualities of
rect
environments

Reefscape aesthetics e

Aim

& To establish the scenic quality of a reef landscape using a rating scale.

You will need

® The word scale
& Pen

What to do

1. it down outside and look at the reefscape in front of you.

2. Use the word scale on and tick the space which you think is appropriate.

3 Now read the information and the MAST analysis given below, and rate the
reciseape.

Components of landscape

M Majesty — the refative retief of the land system and the visibility or
distance of view.

A = Artistic quiality — the colour properties of the scenery, its shapes and
its forms.

S  Sarendipity — the ruggedness of the scenery and the clement of
surprise. Do vou know what 18 arouind the corner?

T Total atmosphere - lack of spoliation of the iandscape.

4. Lach of these factors has a total value of 5 points, Rate your landseape and total

the points for cach factor. The tonal is the MAST value.
5. Compare your value for this landscape with other students, View other
landscapes and compare the scenic beauty of thase,
. Finally . consider this question:
® i recheape has o high MAST value of say, 18 out of 20, does this
automatically demand a high priority for conservation of that landscape?

f Tins actovity was adapted from the work of Robin Simson, Queensiand, and is
used wWith perinssion.



126. Reefscape aesthetics

Word scale for

Majesty

Mountainais
Spectacular
Careat
[naparessive

[Distant viesw-

Serendipity

Comiples
Varicd
Sysiirions
Ruguond

[aiverse vereiative fouer

Artistic qquahiy

Yo il
Chrcder s
Colontud

Aftractive forme

=‘\[H'|t;~pf‘.t'li'

PPleanant
[racsepo!
AWITIRE
J[f"\,'H.\

¢l

landscape

analysis

Flat
Unspectacular
Small
Uinimpressive

Bk Vi

Simiple
MAcnotonous
Obvios
Simioesth

Lindorm vegoetaiive cover

[l

Phak
Chaotie
Tolonrless

Conarteaciive forme

Uinpaleasant
i distnrbed
Astificial
Depradedd

Peslluterd



127. Arousal evaluation 15 min e
.
Concepts Aim
i’i‘r'('(.‘_pmm ®  Toprovide an estimizte of individoad reactions 1o Reet experiences,
Individual
differences You will need
Self-awareress & Theword scales provided iworkshee: A
skills & Pen ano prid
Evaluating
Graphing What to do
Interpreting 1. Read the diseussiaon on worksheeot A
Attitudes 2. (f.c{rnp_l(’t(? :l:w word scate for one activity licking how you feel nest to each
Intellectual prair ob wiordds,
honesty 3. Repeat for another activity,
Appreciation of 4, Campile the data from all members of ~aGur group ror two pairs of words (e.g,
Crrvaronment excitedsbored and securesinnecuren B cach aetivite, Plot this on the grid

provided onworksheet Bosme a 345 st eambol tor each aetivity,

-

i tins vour tindingsowith the groups s there much variation of response
within vour siroup?

& Overall which ol all the activities you were involved ot the reef gave you
the greatest emational cxperiesc e, el caused the greatest feelings of

ISP RN ST



WORKSHEET A

127. Arousal evaluation

Organisations resporsible for the management of the Great Barrier Ree!f are carrying out programs of
rescearch into tourist attitudes. Visiting the Reef is centrally concerned with providing a rich and diverse
range of experiences ior people. Various activities for tourists appear to be different in the kind of
emotional experience provided,

Some of the activities you have carried out at the reef are also ised by tourists, [t would be interesting to
explore your own response to these activities, and to compare your own response with those of other
groups who have been to the reef,

Consitfer activities based on both the water and the island, Choose one water-based activity {eg.
wnorkelling, chasing fisks, reef-walking! and one land-based activity (o ndand walk, bird studyj. Write the
activity at the top of the groups of word scales and assess vour feelings for those activities in the three
dimnensions of Pleasure, Arousal and Dominance, For cach par of words, tick the space which best matches

YOUT response.

Activity 1 Activity 2

Ple=asure Pleasure

Happvy - e e = Libeypy Mappy - Lnhappy
Satisfied o Clpatistied Satisfiedd Linsatisfied
Hopetidl e o - Lohipaeiui Hopeivd o Unhopefu!
Plogwed - _ Anneryed Flecwed oo~ Annoyed

Contented oo Disc ontented Coniented oo Discantented
AT . Ayl
Stimulated Lo PIepnessed Stirmiulatesd L [epressed
Wideawdake o - Sive Wideawane o Sleeny
Aronnset e Sluggish Arovsed Lo Sluugish

Pacitend o L Bioredd Excitesd o Bored

[reciziend o _ Calm Froneied L Calim

[Yorindans o I3 angse

Contrellionge Being coritrolied Coatrodlmg oL Being controlled
Datluentiai - —— — [sig e ant influential - _ _ _ _ _ Instniticant
lmportant - __ Feeling submissive lthpartant Feeling submissive

Being dominant - — - Heings awed Being domivant 0 Being awed

Soe e e Lre Sevure Lo Invecure



WORKSHEET B

127. Arousal evaluation

AROUSED
excited TP _ .
1 —_ | —_ —_—
i_
< b
= Z
Z . =<
=
o @)
— } -
z
|
O | —mr —
|
|
I 1
|
bored | _— — —J
1 2 3 3 1
N ARG SED

Fur nne of the activies consdered on Worksheet A wcore the reaponse to two patrs of words, “haored-
excited” and “insecaresecare” ona rating scale of 15 Now work out an average value for (he FOSPONSE
of vour group to this aornite and plof this as o pomt on the grid above. Repeat tor other activities, wsing a
different symbaol for each aetivity,



‘128. Perspectives Yahr o

__
Concepts Aim
Poetry ® o compare your views with ather peaple’s, especially those of poets.
Individual
differences What to do
Perception 1. Ina quiet place on the reef. read the poetry extracts provided. Do you think
skills the poets are describing something l|:1£’\ have seen? Do your own feelings and
Analysing apinions mute b thase of the poet? Why or why not?
© 3
[valuation 2. Consitder: If these poets had heery given thee responsibility for making up laws
. and repulations conceming the Great Barricr Reef, what kinds of laws and
Attitudes repulations do sou think they would have wanted? Would their laws and
Empathy r(‘.tiula!irms he ke the anes which now affect the Great Barrier Reel?
Appreciation of '
environment Poetry Exiracts

(4] The Pairing of Terns — Mark O’Connor
Hurman dovers know it anlv in dreams
the wild mating flight of the teres
riding the woeird and ungessable aief of the ai
though flung round the comgess thoy hold as one pair.
Firrn as i interfocked by ivvisib b el
rignd and taut as thein back-swopt v oings
ke the sharp stretched skin ol a cieradactyl
NOW Cissecrossing moot-high o evening shy
s outshitmimiesg the wend on e waves of G iwilit bay
new risitgg, now falling tuimulos s weights
and vackling their sandon delos asianghter

S bhein love s everytising fors w58 s we have only metaphors,
peaks and abysees, stallings and sheovies speeds

i oveans of distar e and S0 crn o losenesses,

G e bty gt AN o e Uy Gone K10

woric B strien sirst owhich o aledd el avhic v answeered L

th1 The Killer — Mark O'Connar
Soster ot tao olements, the e oirerabie ganiet
swcivels his inguisitonial beek on bigh
studving the rocks and shoals Belo,

He can wee all, clear as the mrdeous pilot
Petting his targo of deth vicws the nartern
sedted aioft, of ricetields aad raw o

The wander is the bird oo miske <hoice
amiong such sichiness of Fe below,

Bt e does, and then

sudoenly pla-

NInets, teves

fuiling 10

kiil.



ic1 lam the Island — Jan Chee (unpub.)
Surrounded by sea
and currenty i sinuous maotion
and ponds alive vet secretive,
Surrounded, by the coral

home of the fish, the algae. the shedls.

Fringzed by sanf

clothed with trees

sanctuary of the birds.

And the wind moves continuously
and the s beats down,

Then in walk the people

with rachines

and feet tramp coral

and bodies drift in water, head down in awe.

Fam the isiand.

Reference
QO 'Caonnor, Mark. 1976 Reed poems, St Lucia:
PEermMission.

i

niversity of Queensiand Press. By



Be a detective!

Concepts
Errvironmoent
Frosystem
Perception
individual
differonces

skills
Collecting
data

Attitudes

Curiosity

Appreciation of
gqualities of
isfand
cnvironment

Aim

&  Toiind examples of flora to match perceptions and descriptions.

You will need
® Pendil

What to do
1. Move around the island, shoreline and reef flat 1o locate an example that you
ist next 1o cach of the descriptions below.

can
2. What problems dare there in answering these questions?

3. Compare your list with those of other group members.

Observation list

A living thing that makes its own food

Arr anitnl that can’t move fron piace 1o place

A frightening thing

Something that is diving on sometiing eise
Somethmy beautiful

something which can Bie rensosed without damage 1o the environment
Something that can’t be toudhied

Something that's impossibile (o count

Something that cart be photopranhed
Somietheng that bas underaon:: change
Something thal appears similar 0 aomething else
Something that was once alive



Guess the texture

Concepls

Perception

SEnsOry awdreness

Distribution

Texture

Individual
differences

Skills
Observing
IIrawing
intervicwing
Recarding

Attitudes

Appreciation of
acsthetic
qualities

Aim

L] To exgmine sarieties of textures found dl()liﬂd [hf‘ reef

You will need

®  Paper, drawing materials, ey Pentel cravons and butcher paper

What to do
1. Take g piece of paper about 10 contaneties square and make a small hole i it
Lise the hole ava peephole through which to view textures of, say, trees,
beach rack, the ground, building materal-.
2. Find ane texture yvou like and draw it as realistically as possible,
3. Ask five people 10 guess where the texture vou drew came from, Record their
FOSPUNSes,

Ideas for further things to do
4. Do “bark” rubbings of some of the testiees and display for identification,




131.

Blindfold walk 2hr o

Concepts

SEFSOTY AWATENosS

Crvirorme il
stimuli

Skills
Cedlecting data
Walking Blind
Recopnising
dangers

Attitudes

Curiosity

Appreciation of
sigtht

tengaathy

Aim

[ e warions senses fother than sightt to lean abour the environment,
Tor develop tiust in others,

You will need

e A blindfold made from an ald sheet or seart
& A partner with a recording shect
& Pon
e  lortuble tape-recorder toptionali
What fo do
1. Qne partiier wears a blindfold, The "sighted ™ person leads the other atong a

[

track o1 suitable level area where the blindtolded person uses the other
senses, Lo feeling both with hards and feet; smell; fearing: taste. As the
couple proceed. the blindfolded serson comments on what he or she teels,
wencells, ot and the siphted persos records these comments on paper or rape.
Noter Wate hsalety = ovethangs slippery areas, traffic ipeopler. and don't
gives vaur panner dangerous i 1o handle ar taste, [But there's nothing
wrone o itomud sand, bark oo feathers, ete

After a while, waap places: chonse anather path so that the experences are
dhifteren:,

Consider what sou both learmed

tdea for further things to do

g

Ty exprossicg vour feelings thponsh an g avd cratt actiaty o prepare
enmdd Sapt



— R

132. A sound map 2hr e e

Concepts
Frvitonment
Phuman impait

Skills
Data coilection
[ty presentation

Attitudes

Appreciation of
evironmensta!
tjualitics

Aim

Torecurd and evaluate the sounds of a reet island.

You will need

W
1,

A tape-recorder and tape
Map of island

Fen

Papseer

hat to do

Lising o tape recordern, record the sounds of the sland at several sites. You

cauld record at the samie =ite at sanrise, noon and sunset if you have a

decibiel or volume needle an the recoracr, record the maximum level of

AISTETAR

Play back your tape and evaluate vour sounds,

at AL any particular site, are there different sounds at different fimes of the
chiy?

vy MU het e the varieties o souinds woine s are hieartd an the isiond ¢

ter Do hunran- made sounds domimen s

Show vour Tindings an nwap.



133.

Can we map it? 2hr *

Concepts

Ared

[ocdtiomn

Aerial drstribution
Distancoe

Scale

Skills
Mapping

Attitudes
Curiosity
[Mterest mn
Nteraeton
boetween
people and
thedr
I INITS AR S TAIR !

Alm

& 1o recall routes frequently travelled onan shand and to map them,

You will need

& Picce of paper iog, butchers's paper for cach person,

@  Drawing muaterials

®  List of mapping symbols

@  Compnse

Fhis an fivity shoutd take place at feast three davs atter the ip commiences.

What to do
1. Your group shauld stas at base camp for this activite, Each student should
Ltempt 1o map from memory one commaorntlv used route from the base camp
s major foatare in another place. You should we correct mapping symbaols,
with i keyv, g compass direction and a scale.

20 Dy vour maps, o accurate are theye



134. Perception of place V2hr o

Concepts Aim

Perception ® Toput your mental map ot am ishacd on o paper

Landscape

[ecation You will need

Skills ®  Agroup ol people with a gicre of papes o burcher'si each and a crayon,

felt pen or pencil car
You should attempt this e tivite afer vois b

What to do
. 1. Have each persaon map the iamd e
Attitudes _ feel that cvervone has to <bow e s
Appreciation of down what ivimiporsnt oo,
the Reef's )
character
Interest in

Drawing and
mapping from
MEmory

Expressing

e oent gt least o day on the island.

e imapes they have formed, Don't
things an cach “map’ = just put

2. Now print the word “Fear™ an tie g ot the spot where you feer most
frichtencd, and the word “Awe g shwe where vou feel overwhelmed by
the beauty, the colour, the wranien: - - Al

others _ _ o _
et | 3o ial When evervone fuas Soi-hedt plia s iane the miaps on to o wall e g
nterest in _ ' I : f
interdotion display. o _
e b1 Can vorsec similarmien o it e et o oac b pan?
yoetweon _ : I’
people and il Did evervone deaw dive Glined trcc o0 el view O tram side-ond
their . tdl Was the whaole iswnd and oot s e A art of qr?
environment e Were naturas aecl arnti il Teatooe a2 Woore same 1o oot ?

ifi Wore the “eartud” ol
cardl or sand or watei?

i the e Woere the Uawesone places neay

Ideas for further things to do
3. Compare the maps with the gotuel on - b e landg. Nate the differences,

5o bspress vour teelings ooy Walyh o Tt
g song, g collape.

Somakiing G poent, traking up

LS T i e




A 135.

The best place and the worst place V2hr o

Concepts
Porception
Personal geagraptn
Problem solving

Skills
Observing
Commiunicating

Attitudes
Appreciation of
cnvironment

Tolerance

Alm

®  To cvaluate plices using vour own opinmons.

You will need

® Piciures or photographs, postcards ar actual visits to various places on a coral
island

What to do
T.o1al Select the scene vou Hke besr,
iy Explain torsomeone ele why vou like that place boest
<1 Do other people also select vour place as their best place?
ids I other people do not like vour place, how would you change their
viewsd

[

far Repeat this activity for the place vou hate or dislike the maost,

i How did vou decide on that least-liked place?

o WD would make vour disiiced place o more fiked place? Could you do
something about thiv?

Ideas for further things to do
5Ty activity T3 " Perception of place”
A0 Caree outaovarien of Held activities on the island and i the sea. These will
give vou an opportunity 1o see places and tonm opinions about them,

5. Lake photographs o deooe scenes of the reet




A 135

Me and the reef 10-60 min

Concepts
Individuality
Personal
preferences
Self-imdpne

Skills

Exprossing
Communicdting
Ernpathiising

Attitudes
Appreciation of
individuality
Folerance
Interest in
others

Aim
® lointroduce group membaoers (o cach other and provide opportunitios for
self-cxpression of one's position,

You will need

& Butcher's paper rectangles at Teast 30 ¢ x 20 om

o Cravons or felt pens

This activity should be andertaken at the heginning of the visit,

What to do
1. Draw the way you see vourselt now in relation ta the reef. What do you
expect to be, or how do you imagine voad will change . as a result of visiting
the reef?

Fz

Fix your papers to the wail. When all e ready, explain vour drawings 1o the
graup, und how vou expect to benetit (0 ot from yous visit,

Ideas for further things to do
30 Try some othoer activities, such as o) 2250 "How do T feel?” and no. 139, "How
dare we satisfiod?”



|A‘137. | want to preserve my personal space! 'z hr ®

Concepts
Individuality
Persanal space
Resources
Skills
Observing
Cathering data
Recarding

Attitudes
Appreciation of

need for privacy

Tolerance

Alm

® o assess how much room individuals fect the need for,

You will need
® Recording sheet and pen

What to do
1. Visit and ohserve the accommadation you are using. NMote how cach student
uses the space around his or her hedsleeping bag.
#®  How far do his or her belongings intrude into the space of others?
®  Are they neatly arranged?
®  Op asurprise visit to the dormitory or tent, note if each student is sitting
on his or her own bed, or in the middle of the room, or on someone
else’s bed,
® At meal times, watch where students sit. Do they sit close to one another,
or do they try te keep as large ¢ porsanat space as possible around
themselves?
2. Devise . method of showing the realie of vaur observations.
3 Discuss the results with your grow, - Can vou suggest ways to help people
abitain privacy on camps?

ldeas for further things to do
4. Repeat your survey at the end of the trip. Do vou think that people’s personal
space requirements have altered?



Concepts
Seff-awareness
Perception
Values

Skiils
Empathising
Pradicting
Evaluating
Attitudes

Curtosity
Tolerance

Imagine Vahr+ @

Aim

&  To put yourself in the island’s place.

You will need
® Writing materials

What to do
1 8it quietly somewhere on the island and imagine you are the island.
2. Consider these questions:
a1 How do you feel about people walking over vou?

{b) How do you feel about people digging into you . .. or burning you . .. or
putting pipes into you? How do you feel about birds making burrows in
U’
youl

i How do you want people’s actions altered?
idr Would these changes be good for you .. and for people? How?



139. How are we satisfied? 2hr

Concepts
Floman eeeds
Recreation
Pifesteles
Perceptin

Skills
Analysing
Evaluating
Hyprothesising

Attitudes

Appreciation of
natural
crvironment

Aim

[o evaluate perceptions of human neads ona reef island.

You will need

Writing matenils

What to do

-

]

#

eamine and dise uss the basic lhumas needs - Tood, water, shelter, teisure,
et How are these satisfied an the slenid?

If 1he suppiv boat did not arrive with the tood, what foods could be obraimed
from thie ishined aned reef?

Do the lothes that tourists wear o the island differ from elothes they wear at
Fome? In achal wavs? Why ares thoe difterend?

Dy prople behuve difterently i praes ke the reef than they do at home?
Fom? W nvd

ko s sarghe visisard it s he change Dwhile they are staying on an
islard?
Wty are peopie epaarend o i Geree ity whnen they are ora holidey

istaricl?



140. Shell jeweliery Vzhr @

Concepts
Aesthelics
Harvesting
Equity
Conservation
Feonomics
Development
Ethics

Values

Skills
Observing
Discussing
Evaluating
Clarifying
values

Attitudes

Fmpathy with
others

Interest in
conservation

Aim

fo oxplore seelings anout jewel'ony and ormamseniaomade rroms sca lite

You will need

Nutehook aind penl
Copy of the Grean Satier feci .‘\kirlr.r'
pamiphilets dosorihing sotaisies per e

What to de

1.

2

py |

Visit o slon i the ared s here soonenir are sohd,

Aresany ol Th(’ thines oo wafeoade rrann coral, sheds o othier mrarine
Mmaternil-2 WWhat "\.'1}("-. atiials b 1 |f‘r.u|~" Whae narts of
the animais have hoern used? Hoave vo o aninseds | o the Cireat
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7. The fallowing statementy e to e sonmie facts and opmions related 1o the
issties vou have been considernng o smail gisups discuss cach of these
staterments and think abaut their ieplications tor the questions vou have just
voted o i question b,

Fuacts

ia) Lnrestricted shedl colleeting ocourred onomany reefs inthe Great Barrier
Reer area in the past. This collecting was very dietrimental and its etfects
cart Sl be seen today in e limited sasiety and smiadl sive of molluses in
places visited by many tourists at areas ke Green Iland and Heran Islancd,

it Much of the condl, shell and ather marine materiad used in souvenirs sold
i the Gret Bartier Reef ared comes froo overseas, much ol itheing
collected in reef wrea- i the Philingine . for many people in the
Philippines. tollecting and prooessirg el eniterial s g major source of
income. Many reets in the Phil ppines anpeotedted by conservation laas,
ares beirg badly damaged by this harvesting,

ey The industr which collects Crocr Banier Beet shedls and coral and makes
it into armamcni nd souvenies provides ensploviment and incame tor

some preaplic i Queerslgnd
i The sale of jewellery and ornamests rede from overseas manine products

lere,

]m:xirifw SONTIE TCO e Tor St rets

Opinforns
fer For nuny people, part of thei cnjosnront of g reef visitis to take home 3
rect souverin.
(f1 - Any sele of shells and marine procuce o ormaments and jewellery in
Australia might credte a tashion wiich eanfls in people wanting to collect
mere from the Great Barrie: Reef
ig) Banning the saie of overseas siiclis, ore here might deprive some people
in developing cotntries of their lis lhood,
i Banning the s;i[(’. of overseas shelin, cic Bore niight help reefs be
conserved in athet parts of the vl
i Australians should not explos peeple alhind warid countries by
enconraping theo to sell us tner et aned despail their environment
when we have been abie 1o protect our onen reets with conservation laws.

g shell jewellery and coral s available o sie i sonvenis shops in the
Groeal Barrier Reer ared, it neinkt <o, people wanting to collect ther own
shedls from the reef,

ik Peopleowhovisit the reet <ho L e eneoaaged 1o 7l ook dont reuch '

) Encouraging people to tike o ieterest i shell coliecting might help reet
consesoation by making the punhe snore snteriested iy marine
eOvITOnments,

B.Vote agdin an the sesen statemier s b guestion 6 Has the voting changed?
1

9, What actions can be taken to help soboe wome of e probiems raised i this
activin?

Ideas for further things to do
0. Find out what actions have been takern in the U nited Stares concerning the
import af kangaroo products into that coustry. What do vou think of these
actions’ Are they relevant to tssues yon e been considering in this activity?
11 How dovou feel abiout kolfine reet wilidiize? Conside: thoese wo acts:
L Legally catehing a reet sh o eat
1t Tegally Kitling @ moliuse temake an areanient.,
Are cither or both of these actions right o wrong in vaur opinion, Why!




A 141. Decisions! Decisions! Thr o

Concepts
Individual
ditferonces
Porception
Values
Conservation
Seli-awarenoss

Skills
Analysing data
Clarifying values

Attitudes
Empathy

Curiosity
Interest in
social and
el’l\-"il"()nl'ﬂ(?l"'ll}i;
FRSLIES

Aim
® To clarify vour own ideas about the reef and 1o compare them with those of
ather people.

What to do

T, tar Atthe beginning of vour trip. read the tollowing statements carefully and
then decide whether vou strongly agree, mildly agree, midly disazree,
strongly disagree. ar have no opinion at all on each. Tick the appropriate
calumn.

ihi When you have finished, arrange for all the results of your group to be
summarised.

2. Repeat this at the end of your trip,
3. 1discuss the results and their significanes.



8 The Great Barrier Reof provides a muagrificont
resotrce through which we can come (o a better
urtderstanding of the living warld.

B Strongly | Mildly | No opinion | Mildly | Strongly
Staternents apree | agree disagree | disagree

1. Aceess to the Great Barrior Reef should be
restricted to those who have an interest in
studying some aspect of it

2. i sciontists find a chemical i a rare form of coral
which can cure cancer, they shoulif not make
any attempt to extract the chemical for use by
eancer patients.

30 Fatudy a good hook aboat the Reof { ean fearn
e tharr whion D e to the Reof, hecause at the
Reef fam anikoly to see ol of the living
ospattistis which {can see and read about in the
f.}!’ J{]k.

4 Pwould like to return to this part of the Great
Barrier Reef after this trip.

5. Recf-walking should be banned, since Jt does
such damage to coral,

6. Even if [ could write down alf of the facts which |
an leareting from this ficld stedv, it woudd ot
descrihe what 1 feel ] am gaining from the study,

7. Fiefd studios such as this take a ot of tme,
monoey and effort. Equivatent or better results can
be achieved more efficiontly by staving at home
ancd spending some of the money on having
good quadity films and using these as o basis for
disciassion

9. [ feol that | have a rospansibifity 1o do something
tey help canserve the reet

tworld oit supplies run short it would be
worthwhile exploring for petroleam in the Greal
Barrier Reef areq,

10

11, New tourist resorts should be established on the
Reef to give av many peaple as possible a chanee
to enjoy the Reef,

12, I areas where fishing is allowed on the Reef,
people fishing for recreation shoulid e alfowed
to catch as many fosh as thev can.
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“ 142. Compatible uses Y2hr ¢ e

Concepts
Interaction
Environmental
impact
Compatibility
Zonation

Skills
Communicating
Observing
Analysing

Attitudes

frterest in
interrelatedness
of people and
their
environment

Aim

To consider hone various burian aes of roof cnvrronments affect one another,

You will need

Pictares or shides s people aaapg rect ony e aeenis foptional;
Crid sheet tsee beiows
Pencl ard wiiting paper

What tc do

1.

()

=]

10,

e oo anin e veef ar etfoors of

Eoak araomie pictaeres which ine!
Fumiam activity 00 the roed die
.

\ri'_)l':ul_!.

Fhrough gionp disenesing, P ieendy different ways in

which people use the Gre o B

vouare visiting the reot be s oo lode the viaios reef-using ac dvities
whicl ocour atthe place vonie o0
Dacs e e thiiies or other ses alony

s nitees iy ahle 1421

P upa erid oo
boti the Borzontd.om

sk b Beseimes inieract wilh ane anotier,

PRI raRes plics e dues B imtertere wich (e s il

IR TR TR
IHone e on,
mcompatthic withil anotbe: 1.

Uraes ch esnbeois prronvhied to shoe omthe arid whetbos the setivities may

mmtertere with one another: o ol Tor nor et s modesately or strongdy,

hsorne reet aotviGes aoe ncom i o wenh gihiers anat can authoritios
responsitie for managing the recd e Wihat are some choices gvaifable?

shaudd the activities be hanned  ounaied L ¢

barsoinparivon, think ahoor the oo vl s eehiool Wit are iweo ~cbiood
activitios which would B incons e cownie cach bl carried out at the
sarme e in she satme piace nothke Bt Floss o thin son of interferenee

prrevented?

Ioci at o Great Barrier Reef Mo
Barrer Reer AMaiine Park o,
AU T B prevaent nses inlesterneg w
ar tinderstanidine of the Oren Bean, B
dnl ey of DPCLCSTING Lses tte cfe s

cx o Pla ‘HI\ o the Creat
Heed o rreniple se ¢ i~:-.’ Phew does the plan
thoege .mc).h( 1 Eront vour experience

docvor think the plan s suceessful

de anoiherd

bandd oot abioa Ut gy ow Rich the 0 o o s teities el desveloprments
myour home arenare conrolled o sz ocal Lol ar shise Coundl, Are
there difterent zones tor different e pones invonn area? Inowhat kind ot zone
ivovonn Bome? Are there dmits o b Kipads o0 bl s on activitios which can

Geesan this gosqned



Fable 1427 Compatible uses

Hurman
activitios
in reef
aAred

Reri

walking

‘.

i
el

14
15

16.

8.

19
0.

Reef
1. walking

13

14.

15.

16,

18.

19.

) I -

Interfere only

O slightly o
not at !

r

X

Intertere
shightly

interfore
XX sdrongly

9



143.

User roles and zoning game 2+2hr s e

Concepts
Resource use

Management
Planning
Role play
Jone
individual
differences
Perception

Skills
Communicaiing
Decision making
Adopting 4 rote
Empathrsing
Resobving
conflict

Attitudes
Tolerance
Willingnoss to
work ina
group
Willingness to
COMpPromise

Aim

reelinge on o soning g reef dred.

Forpliay tise volos of people ottendins o

You will heed

[ B BN B BN ]

This e tiviny will reopre 2 hawrs cor - i
growge o ophing 2 howrs one evenineg -

The rale cands o the grougss

SAapy b sy rairine arkoarea caee flguee 143070
O shicet of mazand pens
Laree sheets of paper satvached oo

Feddt prerins

Sor coties of exesting Greal o Kee! Sarine Park zoning plans for

referem e and Coeat Boorrier Becd Wi ik Apreority leatteis o zoning.

Basie reference hoogs o th
the pame avd tar role
vand decision making: q

short debriciing sewor,

Tha Groal Bar
witesit
G
Loabriic

Ihnflo

iy Wik

ghirshreed wit

_ e e e —— - —_ - e sma ..
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What {0 dn
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e occording toothein roles,
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OF prupren s s bl lnaagnd, The s cairpera e Glives ek fing, be pregaoed

N
[

Fest o Titalen e
Phe ok A bty yrnop will ke g cnecinior ol s soning angd
e Pohoeaiig: day, whichever is
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possible: The reasoning behind i dormeon ot statedd,
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fah Yo views an e sosine phay docided e b the Auihariy Brotip.
(i How vou feel the zeonmu procedinres e o cnced by the

preeseniatiings,

fob The aetural vode plee gamie



Chairperson Conservdtionists 4
Secretary 1 Professional fishermen 4
Artist 1 Recreational fishermen 3
Scicntists 4
indigenous people 3
Taurist developers 3
Alternative life-stylers 4
Repuorters 1-2
Iypoes of zonesin g marine park
— — e e |
Jane What i allowed What is prrofribied!
T —— RS- R—
CGeneral Lae "AT Zone Trawling, [|.1“II‘._H. firve tisbmas, noettims, (J{"‘lt‘rd| pmh!bmf)ns apply: Miring, oil
Hoating, veneral recredtional activities, drilling, commercial spearfishing and

Suggested group numbers for roles for 30 students

The Park Authaority Group:

Members of the public:

Ceneral Use "B Zone

rarine National Park "AT Zone

Adarine SNaticnal Park 7R

Seientific Research Zone

Prosercation Ao

non-manipulatiee sesearch

dnd r{‘%E‘d.’l'l]

Reseeare beanly under spegial peronii

Research = onlyv urder permin

As toy General Lse "A7 vxeept for
trling, general commercial shijpping general commercial shipping

Hedidaving, recl walking, swiminirg, Conera
A =
diving and fimited recreatinnal Tish
Fone Cloaking B non 1|-(r|"” oreed s
g =
swimming, diving s photosrapt .

spedrtishing with scuba gear

and commercial fishing

taeilities

Cenerdl prehibitions, plus all
Aon-resears bactivities dncluding
o fisking and diving

All arhor activitios

prohibitions, plus collecting

Gencral prohibitions, plas coliecting,
anil all tishing, tourist and educationa

Ceneral prohibitions, plus trawling and

(This activity is derived from material prepared by Brian Armiour and others for the
CBRMPASTCAL kit “Tneounters with the Reof')



1. Conservationist Group

Your overall aim is 1o prevent damage o e natoral cosrennrent and 2o recf
Iife by hurman activitioe. Sovou waet fo seea Liece PRESTRVATION JONT
establishod.

You tealise. howoever, that peopie shioolo
and wonder of the teet world but yoo om
such a way that they do nor desroy plane sned
they dov s You are willing therefore 1o wapoort linsiod arcas tor recreational

cehinpae f

st they must do this in
1ain and? theis habitars as

[ERTE

To prevent visitors froin faking large numiber ol fisn and other ammals like

shellfistt and corgbs vou want RELT APPRECDA DN ARFAS set np

You agree with scientists that research inte oo f e ds important 1T we are

going 1o find out how to protect and consene coef lite, Yoiwish 1o support

scientists i the setting ap of tsefal SCIENTH T RESTA BCH ZONES tat least
Cisalestiaciion of any rect

for non-manipuiative researectowhich does socivad

lif e

B cboseed to expenence the beauty

You do not believe that setiing s« b
conservation of the arca sinoe the b

Sl resasti bt e INTerests of

o hois g commmodation units,

il destroy plant Tife
touresls who retarn Lo the
v arerand dslaneds
wEONATIONAL

v bl

water storage, and the need 1o dispe

and animal habitats, Yo ol
mainland at right. Yoo are not
included in GENFRAL TSEAT
PARK "A7 701 hovdause ths v
future.

Yol are Aot cutvineed that pionsssein
Park isiddle Sectoni bewause there re
can use. You would be anibappr, oo
The tse of reed sesouroes by the oo

Lot

11t

AT TR SR T S P

Seouinds clewhore that they
LUAT AONE

f:,‘e_‘-:-.ly'|(‘l"s

does not worry vou because they fue e W i far oy years
without destroning theny

2. Professional fishermen
You argie that vor dvehiiond oL T N RIS I N PSRN TP PR AN
Sarine Park isAinddie Seciom s conhabde s e eed b A large
CANFRAT URE 7 7000 wonlil s v ool
I greneral you believe thai oo i i cae ceeih Bl be von conmerve
fish atrse hs. becatisr you anly o voeracll s by v rrind g,

loat oo dis iy
R FLEN ISR NT
oo Sensdin Shoale

F Pl . o H
R PUAITEES B TR T A H

Carrie

Yo ko, hessever thai o e ke
lsraited wreas: sor v aie wetlhng o s b
ARFAS onnes el whero ey
and Hoot Eeof L
ol Neswhenn

Yoatn Tesar Drgd sCHHmg Uiy o s
fistior rmen. ron thisrofore atpprort &
RS RTTINE

H

TR
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il
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Youd ol ot obyect o ik e g e e e
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object to thei e o
Yo ke thaer coston e
o dwoich e iy o T LT g e
has, i the past, g vene o sl el

Bivenn special
Sy en wollied
sy,
vt v iy
e Ashen iy

ME ..\:i|"Li':|1'-:
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K

Recreational fishermen

I general, vou are not willing 1o let governments and their organisations tell
vou whoere you can and cannot fish, Setting up of farge zones which restrict
your freedom to fishs where you want to is opposed by your group. Your
interests are best served by alarge CENERAL USE 7B ZONE since you would
he allowed to fish with rods, handlines, and spearguns and you would not
have to compete with trawlers,

You point out that Marine Park (Middle Section) has, for a fong time, been a
favourite haunt of recreational fishermen. Your members have invested in
maotorboats that are farge enough and powerlul enough to get to the recfs of
this section from Newhaven Port, They are not realiy big enough to go further
afictd. Nor do vou have much time during weekends and holidays to travel far
to fishing grounds, You poimt out that professional fishermen have more time
and usually have hoats that can go much further than those of recreational
fishermen,

You object to most restrictions an the areas, and 1o the use of various reefs by
conservationists, “alternative life-stylers™ and indigenous people.

Scientists

In the parts of Marme Park IMiddle Section) which are furthest from

Newhaven, there are still arcas that have not been affected very much by

Fiuman activities. You would like to see PRESERVATION ZONIS and

SCHNTFIC RESEARCH ZONES set up in these aroas,

Studies carried out by scientists have shown that Lirge vessels {over 500

tonnes) using the Qd Shipping Lane have affected reefs and i-lands on both

sides of the lane mainly thraugh oil spillage from their bilge pamps and from

washing: out therr bolds. You maintiin that the QL Shipping tane should be

placed i af feast a CENIRAD USE VBT ZONE to prevent such shipping.

Your research shows thudi

ia) Muttonbird Bland s an important nesting site for seabirds which lay eggs
around October and have chicks in the nest untif March.

by Turtle lunds are the anty klands in Marine Park (Middle Section) where
turtles come 1o nest in farge numbers from October 1o February. The
voung tuitles are all hatched by March,

You argue that it is important to protect these islands by making them

CHOSURE ARFAS

You have also found that the lazoon between Glory (slands and Three-tree

lland is @ calm streteh of water where turtles mate in season. You would like

oy see his hecome o SEASONAL CLOSURE AREA, too, At least vou would he

unbappy to see a tourist resort built on either Glory lsland or Three-tree

sland as conseguent boating and sea-plane movements would endanger the

turtles,

The anthropologists among vou suppart the indigenous people in seeking a

PRESERVATHON Z0INE at the south-western end of Three-tree island.

9



5. dndigenous people
Your home elands are just to the sonsh of SMarine Park (Middle Seationn
You huve forcontumes vavclled e sasoe ai o e slands ard reefs of
Marine Park iMiddle seciiont garbeone opps and carching birds, fich anit
fetles, These are stili the nan sources for your diet,
Vo poing out thataspecial <ine T gllows vowr people to continue
pathering and hontmg anvwherne domarine parks to provide foad for their
owt seeds You wish t ke this apporruning ta remsindgd the public that the
o system caniat lewali taxe away that special right
Centuries ageo, your people bad ased (s trape at the southewestern end of
Phresc-trec land. This soa site al particular Bistencal value to vous so vou wish
tosee g PRESIRVATION Z0NE <ot ap there You point ot that
wtthropolowists also necd this e piesercodin order 1o study the taditional
Hshieng methonss of vour peaple.

arren il recredtionad

b general, voos feel that oth nrotescional b
i

fiskiermien e a threat Lo von Tnnditione e ad <opadies. Yoo ifo 0ol Livo
larpge areds Dol made i GENTRATUSE AT qid "BY ZONTS or a AMARINE
NATIONAD PARK 7A7 205 vl ihore aee plenty of Replenishment Arcas
ar Seasemial Closgre Aveas ser ppain those zones,

P
it

6. Tourist resort developers
YOLIT Casts PesT~ 0N wion rrndier ey

sill attract inany tourisis
cvoiane brnghng woealth 1o the

fal You wish o deve s g o
frosmm athie st e
PO,

iby Yo are auking i possibile
Gt the Creal Buer Kool oo

You argue that the St stonat t

tacilities {or avconrmaaiios, o

met anly by Dailding a tiea of

Newhas en datis Bds Groimeinasion

Close ot hand for g bt barbaogr o o

Lslandds woem roveet gl thiae .

YOu warsd ai s oo of e e Beots to ke voun vistiors on snorkel

Soianie 1o cunie and enjoy the glary

; brocliccnmiforg,

eorally, is used toexcellent

sand frevel These needs can be

s b it onot far from

Popreitin 10 mnst Bave calm, deep water
fott - pananee Tandding aree. Glory

ik T

"I;il.'l'[‘!‘uf‘."

frips o to oo aning pladoni.
ol Henerieen, spear fishennen,
Coihoo the areg around vour

PO D =ty it s Loy oy
Al venr vesda weer to be cristed b b e e reets arouned the Giory
Bl von ooy o a VEARINT S A P RE AT AONT

PAERADDSE ZONFS, vou wam

il il‘.-é'm.

IF, Breasheer flrmes et e 030 coge ot
REFE APPRTCTVIH N AR AS b e




L PO
8. Chairperson of the

7. Alternative life-styters

Your grou lives on the mainkand close 16 the area to be zoned; vou
sotetimes Like srmall Boats ot 1o the slands ciosest to the siiore aned fish,
collect anything voo think s artisiic ar wwclsl from the flotsom washerd up on
the sand. and go swinimung, You cainnot abide d nvthing which restricts vour
freedom - after aill vou have seit up vour commune 10 escape from the
regulations imposed Sy ciiv and staie governmenits further south,

Your interest would bie hesi served by o large GENERAL LSE 7B ZONE as
yol would then be abic o continuge fisting with rods, handlines thut vou
dont necd arwdnt speargunst, amd you would not have to compete with
trawlers ar commerdial fishiermen - which vau don't ke, However, if the
UBT cone et up. von eaeevenwiil Bave ot of tourists and other people
aung your favourite places. 5o you point out that
it sberes perhaps leaving the auter reefs and

COMing it e dreg dind r
YOU WO restrictions close
areas for peonle
You rather approve o the stientitic zones et restricts peaple, and some of
VORI dTe eX-3010nnisis ariys sy, Yaun groep s has an awkwaerd decision - - do
YOU WAt to beon e e nestricted 10 scientists Gned caonse aationists, or

ith Bigger soats, o whio dre organised by iourist operators.

allow the froe-for-gl! s Generdl nse "B Zone?

ing
You are a epresentative of the Park Authoiite which contnois He Reef, You
areto run this mecting s wirh othiers Dom the Authorite, reake o decision

about the rooine oo e vod o thie moeet

In penceral, voo sbound:

®  Hove dom ool of the mceting,

®  Be oo as L poall sides vot Pomwhion you Bace made o decision,

®  Be quick-witted to aci decisively betare problems get out of control,

&  Bo clear myvour scvn mind or e written down beic e the meeting
hegine: i, the e etivg siiceid prosved,

® lnten cactully 1o cach care being put and ask question o clear up

details thai wore o by caplained by any spokespers o
®  Cuide your Authoriiy group (o make the soning decision,
Start the meciing by caying ~orsething like ihiv: T declare the meeting open,
The purpose of this public veeting is 1o liste n 1o the points of view of groups
iterested inthe zoning of Marine Park isMiddle Secton). The Authority will
consider these view points when drawing gy 2 proposed zoning plan and will
then invite further comment.”
Then remind cach gronp of the order of presentation. {Dedide for yourself
the fuil ardes betore the meeting st mform the groups.)
When the i of cach woouparrives call out the name of th group and
ivite thelr spok esperaon s o cone torvand 10 present the . se.
Atter alf cases Biave hesn presonted and spakespeople questoned, close the
meering by saviag, D thank Gt ose whao have put their case ioday and the
avclierce, ton for their orderly bebavionr, A public announsoment will be
rade when the proposed soning plan is readv for vour examination,”
Your Auibiority Groug may then mdke ity annousicement, o wait until the
following day. and then eaplain v our dedisions.




9. Secretary to the meeting
You are a representative of the Marine tark Authority at this meeting. Your
jobis to make sure that the main points of each interested group or person
are recorded for cansiderition by the Acthority Group,
Lo bielp you do this yon cauhd:
tal Ask cach spokesperion to provide ¢ summary of main points for your use,
(b Add to this any turther point vou consider important or which comes our

i the guestioning session following cach speech,

(0 Record all specches via g msictophaone on e cassette fape. Lo help the
various groups, record the points on the chalkboard oran overhead
tramsparcncy as the spesch proceeds, The groups can then revise the main
points using vour record, wher the spechers are tinshed,
Hany point s not clear, or yon want nwoe detaibeoask the speaker ithrough
the chairperson: further ruestione,
Your record of the main points will be required when the Authority Groap
draves up g soning plan,
You will b contributing to the Authorin s decisions with your chairperson

10, Graphic artist of the Authority Group
You have lour maie responsibilitios:
1 Drawing up ¢ poster to announ: e suhle meeting,
2. sketching various zoning ideas on o aap of Marine Park (Middle
Section: al the meetang.
3 Helping other merthers of the Authority Group to decide on zaning of
the area.
4. Deawicg up a map after the meeting showing the zones decided upon by
the Authority Ciranp,
The poster shaould gre the Tolowing informiation:

MNOTHCE OF PLGL Mef TING
Phe Marving Furk Anthicnty vl
sobnssions aocl dorinalion
Sl S s ACELIRD IO M
TOWN AL (OF NE

EVWEEAVEN
Pt

aT ot presont

e sovieg of Marine Pack

Haf T Hiis

ratin

CAdIT L hannng

e Pk o hctole S ot Aithies ity wedi b inded Dy ots

fre zoeniogg ddarie
s s osfatoof o Partr Hoch A Ve ek Act ol 1975 The

roiiiation ol the W NATINT [ o protect the Groat Barrier
Heol wivin Prodsore e s aai Saeeor Deel Regeon.




11.

Reporters (Radio and TV)

You are interested inreporting:

{4) The purpose of the meeting.

(b The general attiiude of each graup.

vy Only one or two of thetr main points,

() Any interesting events at the public meeting.

{e1 Any clash of interests among groups.

i1 What the "Authority™ plans to do next.

You may “hroadcast” your report “live” from somewhere outside the
classroom or you may tape it for playhack later, and/or record the meeting on
a video camera,

Your report will be made more interesting if you can capture short interviews
with several of the leading figures at the meeting.

Learn how 1o use the tape-recorder and camera before you attempt to record
your news broadeast. You should choose a recorder that has a Pause button
and on which yvou can adjust the recording level by turning the volume
control. Start each section of your broadcast with the volume on zero. Then
release pause, fade up the volume to the required level, and record the
section. After recording the section, fade volume to zero quickly, then press
pause. Repeat this procedure for each section. In this way vou will avoid
annoying ¢licks and groans between sections.

Have someone efse introduce your broadeast by sayving: “This ts (choose a
suitable station name) News, We are now crossing to Newhaven Port for a
report by our roving reporter (vour name).”

You could present g newspaper ieport after the meeting reporting on the
main decisions. Display it on the wall,

)
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Develop the island! 1-2hr o o

Concepls
Evaluation
Developrment
Relationships
Environment
Planning
Simudation

Skills

Mapping
Exprossing
Decision making

Ailm

[o participdte in an evaluation of resort proposals {for an island within the
Creat Barcier Reel Marme Park,

You will need

®  Acopy of the news report for ecach student

®  Copics of brochures tram tourist authorities on Central Queensland resorts

®  Ceoneral resauroos an the Great Bartier Rect indluding Reefnates: Fringing
Reefs {optional;

&  onoand paper

What to do

Various islands along the Geeat Barrior Heef ander the planaoing control of
the Great Barrior Reel Marine Park Adti
development Inases. One suchasiand o
are outined vra news report from a o
which of The proposals vou woudd Si
researciiinto e facil
affects those sesodds have oo tho e chivieatment Then you will have
the opporiidy ol presenfing pour i,

. —— e - —_— o - f)

1ty may be refeased for resort
Souih island” The two proposals
Poaper Your task is to decide
toYou will need 1o do some

ios prowvictod v ovaoous tounst resordts, and the

There are three methods of useng this shaulation:

i1

ih

Waorkirs asindividuals, research the saeo proposals for the island development
and reach g condusion based o avsilible evidence, Then cast a vote in a
secren Ballot as 1o the “best” develsonent, The majority decision can then be

discrased in the dlassroom,

Weorking as nadividuals, prepare and wrire two “Letters to the Editor”
expiessing different views about the two proposals for developing a resort,
The letters should indiude su'tvient detail to provide Togical support for your
views. |he letters can then be displayed in the classroom to act as a focus for

Class disetssion.

Groups of students can be allocated roles of various members of the public

interested in she development of the proposed resort. Work in groups 1o

draw up d Casewhich can be presentedd toa panel in an open hearing. The

class can then vote fin ther rolest as 1o which proposal is preferred.

Suggested rales include:

®  The ddites tor of the Salan Resort Company

& The directon of the Reef Hotel Pry [ d

@ Ihoe directon of the Wildhife Preser ation Society

® A cpresentative of the local Parents and Friends Association; the
Commercal Tishermwen's Association; the Retail and Associated Trades
Lnion; the locad diving school; the Whitsunday Golf Club, Whitsunday
Tawurist Association; Qutward Bound Association of Australia

& A representative from the following busmesses: the local builder, a
charter boat company, a nursery supplying plants, a charter satling boat
congxiny, a helicopter comparny

& A representative from a local school using the istand for hiking

e An officer irom the Quecnsland National Parks and Wildhife Service; and §
from the Marme Park Authority

& The planning officer of the Tocaf shire council

The scientific officer from the Australian institute of Marine Saience

@ localbindividuals jsuch as anartist, a potter, shopkeepers, waitresses,

routists, hippies’.

&



NEWS REPORI
Extract from the Whitsundav Bulleting, 10 December 1987
NIW RESORT PROPOSED FOR SO THISEAND
by our Stalt Reporter

[t was announded today that two
propasals for deseloping South lsland
dre being considered by the Shire
Council. Shire Chairman, Alderman
Browt, said that Reef Hotel Pry Ltd
wanted to build b three-star hotel, with
eipht lodges, accommodating cver two
hundred guests and employing abaus
one handred and firey staff, near the site
ot the old jerty in Bauer Bay.,

A gpokesperson for the Satan Resort
told our correspondent that his
compuny winted to put in twenty
permanent fents with g contrat kitcher,
dining and har area a1 Camp Bay, "We
will cause far less damage to the fragile
fringing reets aned fores of the islaned
i o larce hotel e said "Where wall
a big rescil get ity water fromd How is it
poing to slop e reet from being
destroved? I what we hearis frue, thes
Propost 1o ratsport thest gnesis from
the muameandd o biy helicopters, doing

St hatde pe 'l;t'-(i .-.'!|lif] Nl

B

Ideas for turther things to do

Iyt st de Drved o riceser bt s

the lacdls ant of tweir charter hoat
biisinesses. We are not into the big-
time tesort image.”

The secretary of the local branch of the
Proservation Souiety has strangly
protested at the idea ot a farge land.
“There are Tar too few good islands left
in the Whitsunday Isband Groop,” said
Sretucy Teagoe, "Why can't we have
some natural spots of reef left for afl of
ts te use?

Pant Smita, secretary of the RSE, said
e s office in Shute Harbour that
friveanrisation was not prepared 1o
ses e deveiopirent by any company
with toreipn interests, but he declined
Tey oo iy turther questions put to
AR 10 F LS [ TR T

i apsall are s do creste d fot ot
Terond s Souih Iskand Bas not had any
perranent sottlement on it since 1966
v b the piehiea bt hurnt down in a
spet tac utar fire on Christmas Day.

s, ccovirred o s indand o van

el T read e e Yot e onid e e e pria e fonrint D bares oo

w1l berg oot s iR

N I AT E TR PRI R ER RS

LA TN TP AR I TN P BT I TR TIE

IR FRRHNEE AN AT s
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Under the influence S%hr °®

Concepts

Valires

Decision making
Sedf-dwareness
Fripathising
[ssue

Skills
Comrounicating
Cooperating

Attitudes
Interest
in others
nterest i
interactions
Between
peaple and
their
G TGNent

Aim

To clarity yvour stance on an enviranmental issoe.
To eaplure the waws inwhich peopie try o influence decision making of
ather,

You will need

&  Self adhesse Libels matickersi
o P
®  lLargeshoei of paper or blackboard
What to do
T ldentify two contrastiieg positions about o reet ssue (e, should a new resort
Brev established: shoule!d commerdial Tehirg be bannedd,
2 bstablish and record a Basic st of Tacions for and against,
3 Place vourselfwenher by choice or chancerinto a “pro’ or “con’ group. Wear
A stioker designating vour alfegiange
4 Fach prosor con group has aset time csav 15 minates to influence as many as
prowasibide ai the othes side o chamge i d stickers:
G0 1Nscussowith the growyy the et b s sed to persuade or coerce
peopie 1o chamge sides
B Do vou koo ol instances e these methods Bave been used in real Jife?

[ist seariser oaf theeser,



! 1486.

Concepts
Ervironment
Interaction
Human impact
Chaoice

Values

Skills
Deciston nuking

Attitudes

Willingness to
consider own
point of view
and evaluate
dltermatives

Am | willing to be committed? Y2hr o o

Aim

Fo test your witlingness to hold w particalar point of view in a controversial
issue relatedl to the rect area vou are visiting,

You will need

®  WWriting niaterias
® Roference materials it aifable
What to do
1. Think about ~ome controversial environrmental issues related o the reef area

vou are visiting, Some examples of fssues vou might think about are whoether

or not there shoulrd be:
® A ban introduced an an island of sale of items likely to cause liter, e.g.
Cans, ice-creams on sticks,

® A restiiction placed on all sland camping during the hird nesting season,

® Expunsion and upgrading of an oxisting island resort.

@ A ban on greater numbers of dav tppers visiting an island and reef.

e A ban introduced onall recreanonat fishing in the Marine Park.

o Introduction of o fee for taurist nsing the Marine Park.,

® A limitintroduced to the number of fish each recreational tisherman can
cateh each day,

® [ifting of hans onshell collecting By 1eef tourists,

&  Restrictions of tourist visits to an istand where turtles are nesting,

® Building of floating hotels on the outer reets,

®  Cireater restriction of visits by snorkelling groups to Reef areas.

® ncouragement of big wame fisheng in the northern reef area.

&  Cantinuation of the bar on spedr tishing with scuba.

o Development of 4 béche-de-mer industry in the reef area,

® [urther restricnon of reefowalking by tonrists,

®  Progressive introduction of o buan on deliberate killing of reef creatures,

e Remtroduction of petraleum industry exploration in the Great Barrier
Rt region,

e Hans anall eollecting of live specimens by student groups,

e Buns placed on development ot ail new taurist resorts on islands in the

Reet reprorn,

& Catching i reet waters of whales and dolphins tor dolphimarioms,

®  (onuncation ob use iby Lirge sbins of shipping channeds between the
Creat Barrier Reet and the mainlind.

e  Covernment controls an the activites of protessional fishermen,

®  Povrnent ut g tee to the government by anvane who wants feorun an
I USET TN reet waters,

&  Rewcarch and managemient of the Reet ared,



Write s briet statenwent of one ot these o another ssue which interests you.
Makou note of where vou stand on the issue.

Work thiough the following seven polnts 1o 2est how committed you are, and
how strongly you realiy feel about the issues

fa)
ity

[ Thars ae tivity o freely addsptedd fooen Ve OF
Srategiea for Teachors cond Siocdets b 050 nnnn Sweas Yook AR W, Publishers, 19781

Have you made your cholce ireely, without belp from others?

Have vous constdercd alteraative possibilities before deciding on vour
present viewpointe What o woor abaat the choice vou have made?

Have vou thought over the consequences of adapiing this view? Who will
henefit il the alternative vou tavour i sdopted?

Does it persanaily matter to vou? Ao proud of vour decision?

Can vou speak spenle ol your choioes Does vour group agree . ... or even
Know about ir?

How tar are vou willing 1o go? Can o do something abott youar
Viewpointd Are vou considening joimmes others similarly inclined?

Dervess consider vaur dectdon = corsiientUwith yonr behaviour and
lifentyie? O s this ¢ ale new g toyen?

e oo Henddhook of Practicaf




Concepts
Programming
Tourist attitudes
Decision making
Heritage

Skills
Mapping
Planming
Evaluating

Attitudes
Appreciation of
reet qualities
Tolerance
Empathy

Showing oft

Aim
® [oselect sites and activities on the Reef which could assist visitors 1o
appreciate the worth of the Reef and the Marine Park.

You will need

® A map of the island and reet

® Paperand pen

This activity can be done at night or as a quiet activity after lunch,

The Great Barrier Reef Marine Park s umque in the world. It is the largest
marine park ny the world. and is the largest park situated within ane
country. It has an immense variety of plants and animals.

What to do

1. You dare requited to convinee g grocp of visitors, ., Japanese, that the area
vigited
i s worthwhile keeping as a W orld Heritage area,
ihiis contributing to the unicueroaes of the Great Barrier Reef Marine Park.

20 Select at loast three sites on and around the istand vou are visiting, You have
to plan for g twa-day visit by ten overseas visitors, only five of whom speak
pood Lnglisk. Decide on the expericnees vou would provide for them. Would
vou necd to do any activities with theim?

30 Write out vour program, using o Toreat simifar 1o the one below:

—![ Fhigrh ticte Place Activities
T

Day 1:
Dav 2.

Y00 g.m.
1000 s

4. How coutd vou tind out what the visiions thouasht? Are their reactions likely 1o
be ditierent trom those of Australian visiors?
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Concepts
Lnvironmental
MANAEEMmernt
Criterion
fvaluation
Weighting

Skills
Evaluating
Communicdating

Attitudes

Concern for
maintenance of
cnvironmental
quality

Selecting a reef-walking area

Alm

o consider ways in which areas for reet-walking can be selected,

You will need

Reet-walking gear

Waterproof recording sheer

Pencil and paper

Ruler

A map and or aeniad photograph of the rect-top vou are visiting,

For this activing you will neced one or two low-tide penods on the reef-top, plus
)

sne hour far follow-up,

Reef-walking is a popudar activity in many parts of the Great Barrier Reef
Toursts and stadents goreel-walking in groups of about 10-30 under the
quittarice of o tour operatar or teacher. But reef-walking areas need to be
chosen carofully

Everyone who gocs onfl wallong knows how easy itis to frample and
Broak corals. Tho Groat Barior Heef s such a vast struchre that Aurman
tramplionyg daes aol pose domipor (Reesd oodds survival, But in small areas
Py prooide the nabural agocaracice of a reef-top can be

o Bncadso of this, park management authorfties

vigetof by
sponied vy oo
recoread that people who plar reef-walks shovld foliow certaim

qguidelnoes o svond oo mucn coel dasioge

What to do

1.

Risidd the hist below of reasons given tor going reef-walking. Decide which of

the reasons seems mportant and vank the others inarder of importance to

vouL Conpnere vour ratings with those of another person,

A Learring about reef cnvironmeoes:|.

B Appreciating the bedauty of corab and other life forms,

O Communing with nature inan unusual setting,

DO Carmving out research on reef esvitonments,

it Obriin g map o el photo of e reef vou are visting., Visit two dareas of
the rect-top which vou think might be suitable for reef-walking.

b Suppose vouwere g tournst aativits officen tiving to decide which of these
two greds would be better for tonists to visit, Campare the areas using

e Torlowin s ardstic ks

& How accessible s the area?

®  How many peapic are aloeans sing !

.

[

3
1

Flone easy it i toowalth aroord!
What attractions docsat eonvain that will satisty the needs of
et -walkers?
® How damaged isinat present?
(o Wk with another member of vour group to write a short report on each
areaanswering each of the above questions,
i AMark the location ot each area toughly on g map. Give each a mark out of
Bocming the seale below:

Accessinility Coaod 5 Poor 1
~unthers of prople now using Many 5 Few 1
Easer of walking in it Easy 5 Hard 1
Attractions for visitorn Many 5 Few 1
Proesent damage Cireat 5 Slight 1

et Decide whre b area vou think is miost saitabie tor g new reet-walk,
i Have a wroup meeting, Choose someone to act as a chairperson, and try
1o decide as a groupr which witl he the new reefowalking area. Take a vote,




(81 As you do this, consider the following questions:

® s cach factor as important as the others? Do you think that some
factors are more impontant? Which? Should the marking scheme be
altered?

® Do you think that factors should be used other than the ones already
considered? Should. for example, the age and physical ability of
people be a factor?

®  [Joyou think that more information about the areas is needed to
make a choice? o, what kind of information would vou like to
have?

Ideas tor further things to do
3. For more information an a proposed reef-walking area, carry out a quick-look
survey described in the activity no. 149, A quick look reef-top survey’

Reading
Kay, A, and Liddle, MU0 1985, Manual for assessment, location and design of reef-
walking activities, Technical Repost of GRRATPA

!{ .



149. A quick-look reef-top survey 2hr o

N
Concepts Aim
Survey ® 1o carry out o quick-look survey of a reef-tup area to help decide whether it is
Management suitable as a place for recf-walking.
Evafuation
Criteria You will need
Skills ® Reef-walking gedr
Observing . irq[ri sheet and perl'u_'tl N _ _
Recording You will need to do this activity at one low-tide period.
Evaluating : : S ;
imagine you are teachers or marine park rangers who want o find out
Attitudes about various reef-top areas 1o try to decide which are good places to
Appreciation of take students or tourists for reef walks. How can you collect some
need for wise information to help vou make your decision?
management of -

natural resources
What to do
1. Insmadl groups, carry out g quick-look survey of one or more areas on the
recf-top, using the tollowing methodd:
Walk dacrons the length and breadih of the proposed area at least once and
recard the tollowing on the fiofd sheet provided:
fal How many people seem o use the aread
bt wWhat portion of the walk was:
® difficuft to negotiate
® spent oncorals iandsor other surtaces that broke underfoor?
{cr What proportion of the areq do vou estimate to be:
®  hare sand
o sand dotted with solated ousoraps of living and dead coral and/or
boulders
patchwark of sand paols, channels and expanses of coral
scattered coral rubble, shingle and boulders
a solid level surface with or without corals
continuesrs dead “live carals with-without sand pools?
idi What kinds of coral wrowth formes are mainly present istaghorn, plates,
encrusting, hemispheres, nueroatoflsy
ted What mteresting mobile animals iseastdars, fish, eels, crabs, etc) did you
see and how dbandant were they (rare, comimon, etc,)?
ify M bhoulders were prresent, were there colourful ar interesting animals
underneath them?
gt Were live corals rare. average, abundant?
ihi What proportion of carals were brighily coloured?
it Did vou see any signs aof recent piovvsical damage such as newly broken
branches on colonies, live broken-off caral fragments or overturned
colanies?
i Lsing a rough sketch map of the reef-ton, show areas where you see
interesting features sich as pools surrounded by branching coral, dense
cover of finger-like corals and a Hat pavemoent, extensive thickets of coral,

e
2. Do you think the area is suitable as o reef-walking site for your groups? Why!?
3. Compare your data with the data from other groups who have surveyed other
areas, How are the areas different? Which of the areas seems the most
suitable? What criteria should vou e to help vou decide?
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149. A quick-look reef-top survey

Number of people in sight:

Approximate proportion of watk @

Approximate proportion of area

[ive U

Coral growth forms:

SMobite animals:

Lnderboulder communities:

Live corals:

Proportion of colourful carals:

Recent physical damage:

Rough sketch map:

difficult to negotiate:

breaking coral or other surfaces:

bare sand:

sand and coral clumps:
patchwork coral/sand;
rubble and boulders:
pavement:

dead and live coral:

)

v
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Getting permits Thr ®°®

Concepls
Joning

Permit

Critena
Evaluation
Decision making
Resgurce

management

Skills

Analysing data

Aftitudes

Appreciation of
need for wise
management of
natural
resources

Aim

To explore the permit svstem used mthe Great Barrier Reef Marine Park,
Ter consider how park management authorities decide whether or not to grant
a permit to allow a particular activity 1o take place,

You will need

& infurmation provided

&  Sotebook and pen

®  Copy of a Marine Park Zoning Plan

®  Copy ol Marine Park permit application form
Most human activiies which are roasonabie are allowed to take place in
the Great Barner Roef Marine Park. Howevaer, zoning plans for the Park
maeair that cartam activihies cadn lake place only w particular areas. in the
case of same kinds of aetivitios o s necessary 1o apply to park
matiagerment authoritios for a ;JE”’--.-." Did yoirknow that anyone
orqarising an educational Held ey has to got a permit?
Torobiame g pormnt o must are slormstion about youwr proposed
agtraty o thio Great Barvige Roped M ?’-’frk Aumonfy You musi abide
by any specal o UH(f'F-'(;. ig fawd @ : activity and provide pack
management authanncs werh sowebon ceport about the activity
Alterweo e

What to do

1. Read the infomuation on the sanmu plan tor 4 section of the Great Barrier
Reet N Parks According o e nning plan, what kinds of activities
pecrise g et ie this sec o o e Masine Park?

2o dimagine vordre planmsg 1o annicse an educationdl program in this section
of the Grear Barier Reet .\1 rese Park, Use i capy of the permit application
farey fo snow Pow vonwould neak e an application tor vour permit.

L When pun dagplications awerr officors [":.' the Great Barner Reef

Marine Pacic Acthonty tako -n.u a0 ;fr'r,d i demo‘mq

"'Tff-’f.".‘f_j.r' f:-) YT

How does the permit application vonchave witien measure up against each of
U criteria cre e i intormstion <busst A4 xchan e pernit dppll( ations with
anather me mtw[ ot vour gronp, Read the application as if you were a
member of the park authorty sttty ing 1o decide whether to grant the
perniil Write st of briet comments about the spplication using the criteria
i intornsstion sheet A as headings, Decde wheiher to grant the permit. Do
vou teelvou need more information iy ou grant the permit, do vou wish to
apprly ane conditions i

How diy vou thisk that having o penmit sestem mught help the Great Barrier
Roeet Sanne Park Authorine tooanserve the Reef? Discuss with some other
b o vout group. Comnypare vous ideas with the statements made b}-‘
the Anthorine tintormation sheet By

Do thieh that has g a permiit sostem i e Marine Park is o good idea?
Arecthere oy disadvantoges nsus b g systent? Canovou think of an alternative

systernd




ldeas for further things to do

6. Find out about regulations which cover a land-based national park near your
home. Does a permit system apply? Would 4 permit system be useful there?

7. Look at a copy of a permit application form provided by the Great Barrier
Reel Marine Park Authority. Is it clear? Do you think any questions should be
added?

8. Obtain a copy of the report form which has to be filled out by people granted
a permit to carry out an educational activity, How do you think the
information gathered here might help the Marine Park Authority?

9. Because a number of government authoritios work together in controlling the
Great Barsier Reel areq, it may be necessary 1o get more than one permit to
conduct an activity there. Vind out which authority is responsible for granting
a permit to carry out the following:
®  Cuamping an an island national park i the Great Barrier Reef area.
® Taking a party of students reef-walking and snorkelling in waters of the

Great Barrier Reof Marine Park,
8  Carrving out research in the waters of the Great Barrier Reef Marine Park,
e Conducting a research project on birds in an island national park.

INFORMATION SHEET A

150. Getting permiis

Criteria for assessing applications for permits to use or enter the Great Barrier Reef Marine Park
When an application for a permit is made, park authorities, in tryse o decide whether o grant the permit,
ask how the proposed activity fits with each of the following:

a) The objectives of the zane 1o be used ar entered.

bl The orderly and proper management of the zone 1o be used or entered.

i The conservation of the natural resources of the AMarine Park.

db The existing use and amenity. and the future or desirable use and amenity, of the area and adjacent areas.

e The size, extent and location of the proposed use in relation 1o any nearby use,

f} Thelikely effects of the proposed use on adjoining and adjacent areas and any possible effects of the
proposed use or entry on the environment. |

gh The proposed means of access to, and egress from, any use and the adequacy of provisions for aircraft or |
vessel mooring, landing, parking, toading and valoadine.

hl Where the purpose for which the permit is required is rescarch in g Scientific Research Zone: fil the
environmental impact of the research: i the need for long-term conservation of the Great Barrier Reef:
and {iii} the needs of other researchers,

i} Where the purpose for use and entry i< traditional hunting or fishing — special criteria, which are
indicated in the park regulations.




INFORMATION SHEET B

150. GETTING PERMITS

Statement from the Great Barrier Reef Marine Park Authority on the reasons for the use of permits

The Great Barrier Reef Marine Park Act 1975 provides for the establishment, control, care and
development of a marine park in the Great Barrier Reef region. This is achieved by a number of methods
including zoning regulation, and the use of permits. The use of permits will help the Great Barrier Reef
Marine Park Authority 1o ensure the conservation of the Grear Barrier Reef. The permit system allows the
Authority to:

collect data on activities which may become dunwging to the Reef;

impose, where necessary, limits on time and arcas in which such activities may occur;

separate potentially conflicting activities; and

encourage responsible behaviour in alt Reel users.
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151.

Following the rules 12 hr

Concepts
ivaluation
Lnvironment
Proeservation
Management

Skills
Observing
Evaluating

Attitudes

Respansibiiity for
CONservation

Appreciation of
need for wise
management of
natural resources

Aim

®  Toevaluate attempts by users of the Great Barrier Reef to minimise their
impact by foflowing Great Barrier Reef Marine Park and National Park
regulations,

You will need

®  Park regulations for the reef and nland YOI are visiting

What to do
1. Review and make a list of regulations desiened to contribute to the
conservation of the Great Barrier Reef and its islands, g
no collection ot species from fand and wates
no remeval of vegetation
no discharge of rabbish or effluent
walking puiths to be followed
no interference with bioty
no litter dumping
ner fires
no exotc animals or plants to be introduced

20 Asvou move around e land and reef, note whether visitors are following
these reaulations.

30 Discuss as g group what vou should do if you see visitors breaking one of the

regulatinns. What will your do about 12 What if nobody else (e.g. a ranger,

tourist operator or resedarch personnelt s doing anvthing about this type of

situiatiog?

=



A 152

Do the right thing

Vohr ©

Concepts
Flaman impact
Commitment
Values
Conservation

Skills
Interpreting
Applying
Valuing

Attitudes
Persevorence
Intellectual
hanesty
Appreciation of
(?H\;‘I‘r'(_)l"]”l[?f”iil
qualities

Alm

T {'tJH\it!‘l_‘r' FINCTS COMIMITTent 1o o onser, alion 1f Ih{‘ reof environments.,

You wiil need

®  Pencil and paper
What to do
1. Make upr g et of guidelines for behaviourwhich vou think all visitors (tourists
and srudentsi shouid be given onarrivab ot g cay. The guidelines could refate
ey the reod, the water. the sdand aned the dir above it (A example of a
possible tule: Don'tise torches o beach b night i summer .
20 List the reasons for ek of the puidedines put forward (e.g. lights at night
disturh nesting twrtles;,
3. Consider which of the guideiines shonld be compulsary for all to obey {ie..
rulesi, and which shouid merely be suggestions.
4. Which of the gnidelines are vou propared to enter into g contract about? {Try
the cortract out for gt feast o ey amiend i necessary.d
3. Think absaus thie ditlicultios o cnconniered in adhering to the Trules”™ put
foorveared cooes Onna daih migb i Poed tor visdars o find their way along the
bheachs
b Rk the rules Do order ot inspostane e to yen, Which ones would be hardest

to obeyir the “rudes” become Lo

Shauld visitor belu ionr be moniiored at the Reef? 1f so, how? Should your
Crules” be enforced?

i TH
LR (Hin PLACE WAS
BEAUTIRUL S

T




153.

Ranger's work Tday e

Concepts
Management
Efficiency

Skills
Observing
Intervicwing
Recording
Evaluating

Attitudes

Tolerance

Appreciation of
neod for wise
managemeoent of
natural
FeSOUrees

Aim

®  Toobserve dav-to-day management activities carried out by the Marine Park
TanNgers,

® Jo comider how these contribite to the aims of the Great Barrier Reef
Marine Park.,

You will need
& liclklsheot
® Poncl

Many of the coral cays found within the outer boundaries of the Great
Barrier Reef Marine Park are Queonsiand istand national parks. The
walers and reefs surrounding the islands up (o fow-water mark are part of
the Great Barrier Reef Manne Park. Morine Park rangers employed by the
Queensland National Parks anct Wiiclivie Service carry out the day-to-day
management of the Great Barnier Roei Marnine Park and the isiand
nationai arks. Thew activiies include isswing permits for various
activities. monfaoring natural resonrces and human activities, and
dssisting people who visit the reefs and islands,

What to do

1. While vou are visiting the tsland and reef, note the activities you see these
cancers and officers undertaking. 1t may be possible for you to arrange to
“foltow d ranuer ' {or g morning. Recaord vour observations on the sheet
provicded:
Corsider what vou have recorded. What did you most frequently observe?
Check with the rangess themselves s this patiern normal? Does it viry at
difterent tines oi the vear? Do the rangers feel they shauld be doing
something eise or are they satisfied with therr activities ?

Ideas for further things to do

30 Read intormation leaflets on the Great Barrier Reef Marine Park and island
natianal parke. Are the observed ranger aciinities matching the stated aims of
the Great Barsier Reef Marime Park e o Queensland National Parks? 1s the
e of tnuerswelispent insour opinion? Compare notes with other
stidenits to see what they think,




FIELD SHEET

153. Rangers’ work

Complete the table as vou observe a ranger at work.

Number of
Activity FAOIZOTS Day and
examples Vinvolved Place time

Providing leaflers, etc.

Talking to the public

issuing permits

Checking permits

Giving slide shows

Leading guided walks

Replanting trees

Taking people on boats

AE_‘FH![ FOCONNAIssance

Building paths, etc.

Clearmg up rubbish

Looking after sick birds, etc

Doing research, e tagging fish

Eradication of noxious plants,
e.g. prickly pear

Eradication of feral animals,
e.g.cats, godts, rats

Repairing equipment




‘154.

An island management plan

11/2 hr «

Concepts
~Management
Environmental
conservation
Resource
management

Skills
Chserving
Recording
Analysing

Attitudes
Interest in
conservation

Alm

If at Heron dsland, to assess how a mandgement plan for the isiand is
working, or if at anather island, to develop some ideas for future
management of that island.

You will need

® field sheots
® Pencil
What to do

In 1983, the various orgdanisations with a1 interest in Heron Istand met together
and drew up a management plan 1o provide guidelines for management of the
istand. Joint committees were later <ot up to implement the plan and to
coordinate the use and conservation ot the island. Some of the guidelines and
policies included in the Heron sland Muanagement Plan are listed on the
fieldsheets,

1.

2

[l

Read the list of gurdelines and policies any the fieldsheets,
Asvou walk around the istandg dozees vour tiekd trip, keep vour eves open for
anvthing relosani to the list, 1t vo are cot at Heron lsland, deade which of
the sugpestions Hstesd on tee Peldsheotccould be applied 1o the isfand you are
VIsHINg.

Which of the suggestions are actualis oeing followed here? Which are being
viodated or ignoredd Pealuate wha vou see,

If vou are staving at Heros llaed, gecide how the management plan could be
improved for Heron Island. Discuss with others,

if you are staving at another sland, decde on some gaidelines and policies
which ouuht to be in a management plae for that island. Discuss with others,




FIELD SHEET

154. An island

Standards tor developiieat on Fleron Band

management plan

Conld this ;
SUEEEestion !
be appled
Cto the wdand ,
Plesigrer, Lancfseapniin VOU AT toing | Not being
dned constege oo visiting? done? (dorred Nates
A Dresipr and styles )
s Sateriale and e les o be aesthencally
artras tiee o the el fandsoape. ' :
by Boddinge- o tave eaternal Taces tinishes, :
shiape and coloor coesigaed tovisually :
Bl i nassive fisatiees, '
o WHE e ecepon af the aavigation
: comanni ation towerall ot sirucsures
i b of Toweer aneral heighe than the tree
Canop i
il I conaliabon wdt CUONIWS desiens o ;
G neoditied weherecer feasinle sooensare ) '
it cffec e e the naroial ! ; : ! Il
COL O O ' |
st s Lo 1o he o ledh s care .t I i :
vhsuse vninital scatier of lighe | ;
T A Loeos cnhier shar thiose casentzgl 1o |
! CLo e e e e T He s fres :
o screred cornpletels to pirece ! ! |
oot et cazope g the !
Soreshiore o oe i ‘ ;
B Landsi e aned L e |
: O R | I SN TN I FRC N IUTR TR TRIF I SRR RN AT i 10 | : !
I [hen i o piens Joae dnes - shonlipnesd s ‘
Pee lardd arse 2oring olan
‘ Leoau] now aed epaccmens banldings o he ‘
Litiedier 1o oo i Dosoe b B boaned ' ‘
ceelflar, | i |
! v AL e ane enlaccoeent traldings 1o e : '
! 80 et o i aned o e ean bk i .
: Wl etk ; '
AT Consbucion presgieals oo poiate ‘ i
; st ations for ot oy andscaping | :
dnid restoration woik s to e carsed o 3 ‘
e Acrials and externat antenmae 1o be |
nrobiteisi e wherever possinhe '
i Cable ond pipeoooes heracen Baildings 1o ‘
B oo b soif tooa memnmum deptiv ol ‘
; B below ool cround level- : !
' i Newe ged replacemuentin prooed wated | :
tanhy 1o be hured by ol apart from | f :
surtace sesvice manholes o g mininsom !
depth ot 60cm helow loca groand leved, : |
thi The “shenated ™o Ustenile " sarrooned o I :
Broiledivgg to be kept o a minimiam, l I
consistent swith pathaeay s ard haed i : 5
starndng areds, : _ i
" i f L




FIELD SHEET

154. An island management plan (cont.)

Standards for development an Heron Island

Design, lacdscaping
and camtruction

Could this
suggestion
he applied
to the istand
YO are
visiing?

Being
daore?

L

Not being
donet

Naotes

i

Reference

L.

0.

Construction work

ta) No waork involvng potential interference
with bird nesting or turtie nesting to take
place between 1 October to 30 April.

(b All site work to he conducted with full
consideration to minimising interference
ter the island's wildlife. Contractors to be
fully briefed, verballv and in writing, of the
various safeguards to be applicd.

(o] Site works to include restoration and
landscaping of the surrounds to a naturad
uncompadted and vegetated state with
delimited patha ays and open-pround
areds, damaged sotl rejuvenated and
indigenous shrubs or trees planted,

Restoration  landscaping program

a1 Demarcate tractor ways, footpaths, storage |
ATEdS. !

i) Renrtove ol waste materials from Naturgl ‘
and Buffer Zone areas, indluding where
necessary all items of baned junk, and i
return those materials 1o the mailand for |
disposal.

et Clear all materials or equipiment o |
AppPropriate dareas, ;

i Pull down the bull-dored piies of Pivondg
lesgs and vse m C e, [ rad aned ity ‘

el Construct suitable isiand 1o-beach acress
paathys.

it Block off to tratfic o)l excess pathways,
rrning spaces and storage areas,

izl Clean and dig over damaged waif areas,

thy tatablich a nursery area of indigenous tree
and shrub cuttings and seedlings.
Plant trees and shrubs i restoration areas
tollowing 0 by and (o1
Monitor changes in vegetation Cover.
Crass cuttings only allowed in the
Development Zone iResort).
Leaf litter to be removed from buiidings,
pathways and hard standing areas only
around resort,

B

S R

Queensland National Park~ and Wildlife Service, 1983 Heran hand maniagement

plan Brishane, September,




! 155. Environmenta! impact statements 12hr o e

Concepts Aim
Fnvironmental & To consider seme strengthy and weeknesses inthe way we use
impact envirarmental inpact statements fo help maintain the quality of our
Frvironmental environment.
impact statement ® o cxplore the part witich environmental impact statements can play in
Decision making environmental decision makm,
Development
Public You will need
partictpation ® Inftormation sheets A and B
Matrix ®  Any published envitommentsl imipactstaterment {optiondald
Ski“s ] P[‘ﬂ(_'i[
Andlysing — —
data Suppose g new development is proposed i a sensitive area such as the

Groat Barreg: Reaf 1 seamis Hkely to have significant or controversial)
effects an the crvironment, @ govermment authority may rule that a Public
Environmental Review (P.E R or an Environmontal Impact Staterment

Applying data
Evaluating

Attitudes (EiS) must be prepared. This can Relp in making a decision about

Appf(‘(-"'i”'f’f‘ of whether the project sfiould De aliowed 10 go ahead or not.
need for wise ) Arn EIS is a raport which consists hasically of three parts. a descriplion of
mandgemeaent of the existing envirenments an andlysis of the proposed developmertt, and
natural an analysis of envirconmental impacts the proposed development will
fesaurces cause. The government authority winch has to decide whether (o allow a

Interest in propased project to go ahead is known as the determining authority. Its
social and decision is mado both by weighing up the materiab in an £15 and by
Iffm-'ironmvnral taking other faciors inlo account. Friconraging public participalion in
1551005 planning may be an important purpose of an EIS. Members of the public

are usually given the opporiuaily Lo comment on the contents of an EI1S.
The foderal government and the goveraments of various states have laws
which ailow environmental impact stafements 10 be requested for some
devalopment proposals

The Great Barrie: Roo! Maone Park is under the controf of the federal
gavernment The jaw which gives this government! the power to request
an £15 for now doevelopments i thoe Great Harrier Reef Marine Park is the
Environmen! Frotecton dimoaet Sf Proposalsy Act 1974 (Amended in
1987,

b (Note: Jn most cases. thes law dans not apply to development proposals
for islands m the Greal Barrier Reef area because most of these islands
are under the cantrol of the Governiment of Queensiand.)

tor

What to do
1. Read information sheet A and answer the following questions:

ial What was the praposed new development mentioned in this newspaper
dehvertisement, and where was it located?

b What doovou think was the main purpose of the advertisement?

icl Which gercernment authority had responsibility for determining whether
the proposed project wauld go abhead?

id How cauld memoers of the public get more information about the
proposed project and make their viewes about the project known?

e Think abour, and discuss with others, possible reef development proposals
ik the ove vermoned inintoreation sheet A Make a list of some
possibie canseguences ihenefits and. ar problems) which vou think this
kind of develoginent might prodace:

&  possible socalreconomii penefits fon cammunity
possible socal7economie probioms tor community
pesnibie prablems for naturg environment
possibile benefits for naturad ervironment




2. Useiniormation sheet B to help vou answer the following questions ahout
Environmental Impact Statements produced for consideration by federal
bodies such as the Great Barrier Reef Marine Park Authority.
fay Federal awthorities canregquest preparation of an FIS only tor a proposal

which imolves the Australiin govermnment in some way. A Iist of the main
types of developments which concern the Anivralian government dre
Hstod in paragzaph 5 orinfaciation sheet B
®  Ofwhich tvpe is the Great Barrier Ree! wourist industry development
mentioned in the adverisement in infarmation sheet A2
®  Why ao vou taink thar the construction ol new buildings on imost
resortislandsin the Great Barrer Ree! area does not reduire
proparation of an LIS tor “oderal authorines?
i Some people are surpiised ion outraged®s o find that it s the person who
Propeses &new project who s responsible for preparing an
L ironmental Enpach stterient fon cansideration by g povernment
authiority.
® What are possible advantages ana disadvantapes of making the
proponent responsille 1ar preparing the E|S?
®  Canyousee aiy alternative ways is which an FIS might be prepared?
b Insome places overseas, an FiS s prepared after plans for a new
development are completed. Uinder the sestem used in Austealia, an LIS is
usually prepared while the plans for the new development are being
formulaterd Which of these fwen sysiems seem better to voor? Why?

he Lowowhich covers the preparation of environmental impact statements

for the Austeallan govermien: states tat an FIS may be required in cases

where a proposed development is thought likeh o bave g significant
effect on theeenviromment, The nse of the wered Csignfreant” s regarded

by many people as @ major weakness of the lie . Why da vou thirk this 3

word might pase probilemse

Read paragraph 2 of information sheet B. (Any EIS related to the Great Barrier

Reef Marine Park must cover all the areas mentioned in this paragraph.)

fat Under the Beading "Description of Existing tnvironment”, what kinds ot
features do vou think arght to be described in the £182 Make ¢ list of
some generdi sihheadings which the writers of an BIS could nse ander
this main leading.

tht How coudd the seritess of an 1IS get information for writing this section?
What kinds o problems can vons envisage in getting the NECERSATY
information?

e The FIS s meant to deal with the oxpected effects for impacts] an the
existing envitonment of the proposed developrient. Yer experts ¢laim
that such predictions are ditfic ult 16 make in many cases, Why might it be
hard 1o make predictions about the tuture eftecs of a proposed project?

rd) Whvos it feportant that an T1S dean weth altermatives o any proposed
project?

fel What are somie kinds of envirommental sategiards which might be
included in o proposed development project on the Great Barrier Reef?

4. Often, Environmental Impact Statements prepared under federal law are used

mainly to give members of the public some say in what is going to happen in

an area,

fal Do you think public participation e planning s warth en ouraging in this
wiav? Wy ?

bl Hew are members of the public siven a chance 10 review an FIS? (See
information <hect B, paragraphbis 89 and 100

e Dovou thing hat these provisions are enough? How could they bo
nmproveds

(i Some prople think that an P18 should be a large, highly technical 3
dotument containing as much relovant daty as possibie, Other people
consider that the document should he brief and not 1oo technical, What
are the advantages and disadvantaszes of each approach? How cauld
cdifficultion he overcome?

b



5. Read paragraphs 14 and 15 of information sheet B. This makes clear that the
Australian government does not always make environmental considerations
an overriding factor in making its decisions.

{at Do you think that ervironmental protection should be the overriding
consideration when a development proposal is made for the Great Barrier
Reei? Why?

(b Could future changes of circumstances affect vour point of view?

6. Try to obtain a published Environmental Impact Statement to loak at.
jal Peruse the index of the BIS and the rest of its contents. How useful do you

thintk this material might be to members of the generad community? For
example, is it too technical or iong? 1t detaited enough? 1Old EISs are
available from the Departmoent of the Arnts, Sport, the Environment,
Tourismm and lTermtodes, o throush state environment centres.

(b Compare the cantents af the T1S with the points mentioned in paragraphs
2 and 3 of informuation sheer B, Does vour FIS contain all the necessary
informatian?



INFORMATION SHEET A

155. Environmental impact statements

PROPOSED FLOATING RESORT
FITZROY REEF OFF GLADSTONE, QLD.

Draft Environmental Impact Statement

Public comment invited
the proponent, Mr Colin Soars. proposes 1o ranstruct 4 fleating
resart and locate tn the ligoes ar the Fivroy Reef east of
Gladstone. The resort will acconmaodate 3000 guests and 65 staff
and will offer 1ourist g reef facility that will erable them 1o visit
the reef inoa controlicd manners. The resort, which will be
canstructed in Bundaberg, will operate an underwater restaurant
and twersenti-sibmernsibles as part of i activities,
In accordance with the prodisions of the Commonwealth
Environment Protection fhpact o Proposalsi Act, g draft
environmental mpaot stitemert which douribes the propnsed
facinty and ite probahle offects on the environment has heen
propared by S Soars.

This document will be available for public review
between 27 January, 1988 and 23 March, 1988

Croygnes e avadalale for cocimionation frour:

Plepartment ot the Arre Spear, P direat Harvier Reel SMarine Park
the beararent, o i Antbaring 61 0T Denban Street,
avel ot Tesrna i e, €L 38716

S loor, Covnnia! Mool Bonleling
Erinivesite e Ooonelsenrag 0t
AL T 2601 Qe iR2 . 30 750

Cive Concrsd el e ot Cladstonee,
R b huenpion, Hodabergs

At lan ©orsennitien
Pestrrniatiee S 20 Gleelenie Reoad,

Frovivoninicd £ eanlne i,

R = -l].|'\1}|fr:-!| Sodeey elbingne
Brishane, Adelade Poosh Hoboe
[havas o

FPoeilee Disegerne o Glaelshoge

Ploatborn, v

it e svcle
S e e Hrishainie, A lgiche

Froae k|1\i|||,'}‘.<.-|: el fhee s ey Peovta il s, Davaan

Copirs of the draft environmental impact statement may be

purchased for the sum of $20.00 (post included) from:
fohnsor and Tennen Ry Peasi
Pubiic Actountarts Appihed Design
248 Musgrase Stree: Bov 57520 Rockbampton Main
NoRackbumpton, Qi 4700 Contre, N Rockbamtan,

i 4712

fteresten persees and sraanisa oo wishing o conunent on the
covirnnmentsl inipac tof the proposaly g e invited w make written
sitbndssaaris by 280d AMarch 1988 1

The Secretary

Departinent of the Aty Spot the dnwronmenr,

Tovrsnm aned Teseiton e,

POY Box 77 Canhereg Crey, ACT 2000

ATTENTION SMec | dombkins (0601 46 741

Eovironment Avoesament Branch

The Commonweaih Government wiit andertike an environment
assement of the propo<al Al sibnecionys will be forwarded to
the proponent to be taken into acconnt in the nreparation of the
tinal impact statenent. Subimicanne will be greated as pubitic
dociments nnloss cocfidentialing 1. pergested,

N s Sl D L s




INFORMATION SHEET 8

155. Environmental impact statements

Commonwealth EIS law and procedures

The Australian Enviranment Protection finpact of Proposals) Act {1974) aims to make
sure that envirommentaf matters are thoroughly considered when the Australian
governmont makes decisions. Under this faw, the Australian government can make
use of ENVIRONMENTAL IMPACT STATITMENTS and/or it can set up
ENVIRONMENTAL ENQUIRIES.

What is an environmental impact statement (EIS)

AN IS i report which describies the Biely endizonmentaiorpact of a proposed
new dactivite on des clopmenst. An EEs Hest gives seasans tor the new activity and then
decoribes the g tivity 1he expding envrnneent. and the eHecrs on this environmeni
vaprected 1o result frony the new activiey, Altereatives to the ruposed action
iinciudirg ke ternative of domg nothing: and theis likels environmental effects
st e put fonsaid and coemparedd. Finaily, measares proposed (o protect the
cexisting ervitonment should be describied ntbe RIS these are called safepuards),

What envirenmental factors may be considered in an E15¢

Thewe i et tors sochae S oatiral Lacors == ain water, Lend and minerals;
animaly, biras dnd tishe trees, planis cone prasses, Mateasal Pactors — buildings,
ez es andd prodio s Socis! e tore - heaith, emploviment, commaunity, shoelter,
recreation drid privais

In what cases is an EIS required?

The Avatrdlian goves e requires i an EES eowatten tor any proposed new
activity which:

far talls st the arisdie tien of the Acstraliae goversment and which

it s liket o bae a stnticant or contronersil eftecs upon the eaviromment,
Can the Australian government require an FIS to be prepared for any proposal in
Australia? .

Noo The Australian goserment can requess a5 canb for proposals which comee
within its comstr ol aesdictive . SNt of These are proposdls which

L ares tes b scinploted Yao o ae bebalf ot o ooy nnetion with the Australian

done e nl oo
i e e appronal Gl e Sesnaluas wovernmesn o
fov rnfve thee spendingg gl St alan g ermmement s,
This e thart meest ypses of oeeate deve spneenn aed miost focdl and state
s ernient ac ticne e ot sibjec o Aerralisn soversment FIS requirements,

What are some types of project proposals about which an EIS might have to be
reparced for the Austrafian government!
R PR R S A O R T ol e
o G i s o hdlg Beaddings, briddges, roads, railways, regionadl
L:l'l"\-‘.'_ LT e -I!I']I |t'fif"\|" :Jl'.\!]'!'[” R [ R LR I} df:‘l‘[‘l]l( \!']f’ F‘_";l"d[('h
st et shippie Landites s and detenoe and sometimes industrial
tailinses wose these are Do whally o pant by the Australian

Brevre e 1

Eroreds -t
st National ooy nntatives oo aadime the Gpenanion of supersonic transport
altenaftinre Austaiion chdasges i Ses cnsubsidhies Australian perticipation in
eraticata b serecnsents e Changes i leves o sootection afforded ditferent
eflalnes s hene thiowe e the conttunione, respicealabitg 1o the Australian

ondrnnenl.
v Fxpratad erso propoeals e
anid seite orhir ennan, ricaine I

oot g b

Jdo tore s canital, minerals, woodchips
Swhere thewe require Asiralian

Who prepares an FIS!

Thie fratiatesr o g geocset son descloenent - respansible Tor preparmy the
crsaromrental o L sLsement o siene caees, the proponent bas saitably qualified
WLt whies can wnle pinnan ttaterents Often hiissever the [SIRSTH IR AR IR TN T]w
services of sprecailing ot etber eownite the 1S o o make expert

[(}l1[l]l]LJTiflrEH loat




INFORMATION SHEET B (cont.;

155. Envirenmental impact statements (cont.)

1.

11.

12,

131.

14,

15,

How is ar FIS reviewed hy the public?

Acdraft ks s pregarod ared eenos daaa s sade avasable o stten comment by
e bers Gl the pabldic Cogres of the consnenis are suppliod o the proponent, who
ther fus e oppeiy oo amend fee origing” pesposal by incorporating public
commeztonticisnnid sageesions A mal Fis e thes produced, forwarded 1o the
ciabile o be pubiic, Foow small proportion
alfeientsy sigrcicant to warrant i public

department for gesessae st ansd eade
of B9 dne e oae ne sl i w
ENCUIrY Deng set L.

How do members of the public get o know that a dralt EIS is available for
comment?

When a dedft IS has been prenered an annonneemwnt is made in the Austratian
povernment Gasetie and iromcal stie and natonal newspapers. The advertisement
inclides s suminas of e provosa aciads o0 where the drat HS Can be obtained
anthoor read, aeed o adiitess toowtie b corents should breosent,

How much time is the public given to comment on a Dratt E15¢

From the date ot appeaiaace of the fed gdserimement, at loast Tour weeks has 1o be

iy

allowed for pubine < onanienr,

What are the reasons for getting public comment if an £1S has been written by

“experts’’?

& Peaple who pregune mpas tslatements aiten de not five in the area affected by
apropose ar are ol Ueeeoehiy femeiian with it Local residents can draw
attention to ba bl errors oand cenneaons from, an mpact statement which
midy drises (reen this Jack of ditect local anow ledge,

& Becase nuiny envroninrentalb asessonentonvahoe valie judgements, an ES may
Al contan judgemeats od Tocal L tor wisich de not reflect the views of local

residente,
& nudditor some teshniesdis expermenibers of the peblic may not agree with
the evafiations and awesaments o0 the anthor of an Bis
®  Any mermber of the public hosaright 5o comment o environmental matters,
whother o not thal pecson hus s wechnioal epalific ations
What is the {inal envirenmental impact statement?
Adingl FIS is o doonment eohion s pregreced atter comments on the diaft BIS have
been reviewed, The i iy sammarses e nformation and comments an the
pr'r_;|ijos‘t.3 which i been recen ol throwen roeview of the draft E1S fand, whore
apphicable through g special patidic encgaery, The heal LIS is released for public
informatior hetore a decision & taken on the particular proposat,

Who assesses the final E15?

s westal by the Departiment of s o othes sespensdale gosernment authority s
whith dasesses e tioal npai 1 statesent,

if an EIS has been prepared, does this mean that environmentai quality will be
maintained?

NO e eesarily Frvironmental considorations are not an overriding factor in the
Mmaking of Austraiion goversment decivons, o sone circuimslances environmental
cansidergtions wili be overtider by other factore which the Australian government
corsiders mare impostant.

How does the preparation of an FIS help protect the environment?

Having tu prepare an E8 Tocces the oponent o ssudy and take environmentat
factors into accnunt from the cariest stage i the desigoimg of 3 new proposal. The
pregacation of an HS alsa encourages a proponent to examine possible alternatives
tuine action propesed.sad tocorpare e relalive environmental impacts of these
alternatives tineluding the aliennatie of doirg rothing. ] A propanent must also
develop, where sppropriate, erviranneral safegusrds, Because they are included in
ar FIS these safeguards, ineluding procedures and designs. are subject to public
check and criticism.

Inaddition, an LIS presents the government with comprehensive information about
environmertdl impact: this belps it to make g deason, 1t enables the public to argue
@ case publicly. to huve it case pabinhed, and o torce the government to justify its
deciions,

¥



Bl 156. What impact? Yihr+ o o

Concepts Aim
Interaction ® Toprepare astatement of possible environmental impacts of 2 hypothetical
Environmental Creat Barrier Reed tourist developmient,

impact
Liability You will need
Benefits & General reference books which depict and describe Creat Barrier Reef
Matrix envitonments foptionalt
Skills ® Pumphlets, booklets ur other material which depict or describe tourist
Analysing activities and facilities i reet areas foptional

data & Pencil and rough waorking paper
Applyving ) s ) o

data An environmontal impact statement (s a document which (s prepared to

heln government bodies mako decisions about whether a proposed new

tvaliating d
8 devcionmaont such as a -oad. building, resort or harbour work showld be

Attitudes allowed {o go ahead. It describes the existing environment and analyses
Apprediation the proposed development and envieronrmental impacts i will cause.
of need for — e e —
wise
Mmanagement What to do
of natural 1. 00 some environmental impact statemenits, the impact of a proposed
FESOUICES development project has been summed up using a grid,
irtferest m 2 The grid v basivally o checkdist of ali the possible interactions between:
sacial and & the activities of the project, and
environmental ® the facton of the environment which may be changed.
issues These interan tons are the efects or impacts,

3. The warksheet briefly describes g hypothetical propaosed tourist development
o the reet, Make upa god listing probable factars of the environment and
dtiosts of the proposed project. Mark the boxes on the grid to show possihle
nrgntcts of each "Project Action™ on each “Environmental Factor™, Dhscuss
yots ideas with others in smail groups,

4. Distuss with athers vour assessment of the overall impact of the project. On
cavironmentar grounds, do you think it should be allowed to go ahead? Are
there other considerations that should be taken into account? What
intormatian is needed 1o do this with a greaten degree of accuracy?

Readings

Avstighan Consercanons Foundation, BES T DS technigue Moelbourne: ACE,

Gilpnn s A T980 fvrooenenial polioy e Aostodia, St lucia: Univ. Queensland
Proess,

Great Harrier Roect Narme Park Authoring 14988 The Four Scasoms Barrier Reef
Henttirng st aromfornnation heivt, Townsille GBRMPA,

Fishor Db 1980 ovironmientel oo oo Acstealia, StLucias Univ, Queensfand Press.

Pigram, | Loaen Soles CACT6 Tovroriimental unpact analyses and resonrce
fodnacement. Australian Cooprapher 1445 255-04,



WORKSHEET

156. What impact?

Imaginary proposed development on Great Barrier Reef
magine that a developer has proposed setting up a floating hotel to accommodate 20 peaple for
week-long diving and fishing holidavs near an outer reef in the Great Barrier Reef Marine Park north
of Cairns. The hotel will be serviced regularly by boat and by daily seaplane flights, It will be moaored
about 500 metres from an uninhabited sparsely vegetated cay which is frequented by birds and turtles.
What will be its environmental impacts? The impacts can be shown on the matrix helow.

Using the matrix to show impacts

What kinds of actions will this proposed project involve? What are some of the existing characters of

the environment? Discuss these questions with others, Then make lists of project actions and
environmental characters along the top and side of a matrix. Using the symbols on the key, mark the
boxes on the matrix to show possible impacts of cach project action on cach environmental character.

Impacts are interactions between actions and ervironmental characters. Show the impacts you think

most ltkelv, (You' Tl have to use some suesswork!

P TROINNLENT AL
! FACTOIRS

r__.—|'____ R e

PROYMECT A TIVETIES

Nocmntesaction likely
Sinor benetioal rmpact
* NMazor heneticial npast
NMinaor detoimentil impact
Mdjor detrimentai impanct

I T l

|

1
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|
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o 157

Follow a scientist Y2day °

Concepts
Seleree
[vestigation
Kesedroh
Eoosyslem
Place
Skills
Observation
Losing research
metiodoelagy
Communic ating
Evafuating

Attitudes

Couriontty

Interestin
stiertitic enogoiry

Alm

® T learn about research methods on the Great Barrier Reef,

You will need

® A porssi catrving ot scientilic research
®  Pendl, norebook and paper

®  Camerd ieplional

What to do
1. W vau are stayving ar an island where reef research is being carried out, contact
ascientist or research assistant and find out if he or she is agreeable to your
following and observing him or her for about half a day. (At a research station,
the arrangements shauld be made through station management personnel.)

[

Do some prelinnnary reading on the scentist’s project, if available, and draw
gl st of questions vou want 1o have answered, e.g
el What wre the gims of the pregect?
il Flow meh freld work necds to be done?
i Whaois providing funds to support the project?
iy What equipment is needodf
0 Observe the places visted, and note the activities at each.
iy Why are these sites selegted ?
ibyy s the praject an engomg ar short-term one?
for It related to any topics vour study?
4 i possible, take photos o aspects of field work or dab work carried out as part
of the research project.

o Describie shie project as vou <ee i



Were you lucky enough? °

Concepts
Inclivictual
responsibility

Skills
Observing
Recording
Mapping

Attitudes

Rosponsibility

Interest in
scientific
cnguiry

Aim

to deveiop @ teeling of responsibility for observations and to understand that
everynne's abrervations are needed ta contribute to the scientific research in
this immense, unpopulated Reef region.

You will need

® Notebook arnd camera gt the ready,

Tins is an activity overvene can be involved . Keep your cyes peefed all
the tme you are visiting the Reef region and make careful obsorvations if
you come across any of the following. These observations are aff vital to
mariie research. so the bettar your observations, the mare you are

contribting to posterity.

What to do

1. Whale watch

Humphack whales migrate slong the east coast of Queensland —- nerth from
Aprilis september and sonth trom September to December, Sightings of
humphacks have imcreased over recent vears. It is important that all sightings
be recnrded inas much detail as possible. Sightings also have been recorded
of the rare bize and southern white whales as well as the minke,
Reports can be made inowriting 1o:

Dr R, Paterson

POy Box 160

ANNIRIEEY QLD 4704
Al reparts will be acknowledeed.
Crown-of-thorns
The crovnof-thorms starfish cats five coral polyps, During the Lt twenty
vears there have been Large increases in populations of crown-of-thorns
starfish in some areas of the reef, Where this has happened the starfish bave
seriously atfected the reef. There is <l g great deal of argument as to whether
this is w naturdl phecomenon or w caused indirectly by interference with the
natural sustem in some way, 10 is important to find ot what is happening,
whereand whv sonifyousee anv crown-of-tharns starfish on the reef, please
sentd reports 1o:

Groegl Barrey Reetf Marnne Park Asthoriny

PO BOX 137G

TOWNSVITLE QQLLY 4810
Numbers, size. position and distibution should be included in your report,
Tagged fish
The Great Bariier Reef iy soned s g multiuse marine park. In cortain areas,
commercial fishing tahes place, in others only recreational fishing is allowed,
and theee are wlso sections where no fishing ot all is allowed. A continuing
research program monitors fish populations in order to keep a constant check
that arcas are ot heing overtished. This program involves tagged fish,
Moyou find w tagged Hsh s most important to return the tag to the address
on the Tt Gar by

Queensland National Parks and Waildlife service

P03 Box 190

NORTH QU AY QLY 4000
Please note the site the fish vy caughn, the date and the place, as well as fish
medsurements and weighn



4. Turtle populations

Turtle populations are also carefully monitored and the Queensland National
Parks Turtle Research Team are working on the islands every summer
recording the number of female turtles laving, and tagging turtles. Through
1h|s research the} hope to discover how often females lay, whether they
always return to lay on the same island, and perhaps even where turtles
disperse to during the maturing stage. |f you are on an island where there are
no turtle research staff, your records will be very impartant. Note the tag
number of any tagged turtfe vou see, Wait until the female is laying her eggs
before you try ta get close enough to read the tag. Any other information you
have from this activity should also be enclosed. Send information to:

Turtle Research

Queensland National Parks and Wildlife Service

PO Box 190

NORTH QUAY QLD 4000
Current drift cards
Occanographoers are trying to determine the various currents in the region.
One of their methods is to put out current drift cards. If you find one on a
beach please return it to the address on the tag or to:

Queensland National Parks and Wildlife Service
P.(3. Box 190
NORTH QLAY Q1 [D 4000,

Introduced animals
Cats, rats, goats, domestic birds, Some islands have some introduced animals
living an them and the Queensland National Parks and Wildlife Service plans
16 cull these where possible. If you do see any introduced animals on islands
you visit, please inforny:

Queenshand National Parks and Wildlife Service,

212 Quiay Street

ROCKHAMPTION QLI 4700

.
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! 159.

Researching the research 12hr e o

Concepts
Funding
Resedreh
Scienoee
Priorities

Skills
Analysing
Eveluating

Altitudes

Interest in
seience and
society

Aim

To cxplere the tellowing caestions refared 1o scientific research on the Great
Barnier Koot

Hony s a rescarci pnoject carried onré

Whe doos trie researe e

Howe dare rescarels tapics decicerd
Flonwe o <coientints comimunic aie abont e research 1o other scicentists and to
membiers of Hie public?

Where does the money tor nscarch projects come frony?

What are sorne corrent areas of rees rosogrehi?

Howe conmembers of the pubivc contribute ta reef resoarch?

1

tpand

You will need

® |ulonmation stiects A L [
® DPuncif
L] Aol fias heon tho focus of mtense
Paere ok exoding diversity ang
peoef e resaarch workers to
Lindugs are needod (0
G A Wil Haremng angd
Minagenend, di Hofs fave b made avadable for a wide
cacige GF resedrd i pnojects v g
] e presoat e many phvseal, cheical welogeeal and
gl Tt s aeed 1 smery of th (uf Al Barrier Reef are heing
Lot tirens inang thengs, are buing
codod past cvents, dare under
HerN "':-‘.‘:‘(—? 1§oare hemg scratinised,
M ,' gdobivihes as roceedation, founsm
shenay fockod afeid the effects of use dro
it} meitonod ;
] Clindmig money ta support

CHIF 500
WG s
Many factors winct aHuenoe the way soentio
Aisirefies Yoty e dlestrot

T rceae o shody o remole

Adogy eqpment are often

Poany oot 5o gotting enough
CReicls of studies Scientific

dnow fargely Boon

ut i rocent yeurs,

TRASHI PrESSUeS O

w."-r fosei -mefy fo make g clear-
G oo cananity probfems,
Governtant 1‘.:0(1!0.‘1 by obtarming
dS large corparabinns.
ol yel made itseif felt 1o any

SN TS :)

i xrf,-.'.': frnaaned e .-.'.'f“.':f'“r‘r‘- of the lest can be seon clearlv in
fackg ab the yne ol savosprets Bee oo ot taday on ool topics.
There 1y ae douht el somnee s an c'ff.l_'-l.f.f}’ of wrimense (mportance for

1!‘5',-_

Dy s poeedrnsiiecd we can get an msight into ways m

feond fo ool therr work i cthor helds of scionce.
researcts conductod in

e pattorn of research o roef areas.




What to do

Introducing some research projects
fat Information sheet Ads a copy of g leafle distributed ro visitors at Heron

1.

o

laland Reet, 1 gives an outline of & researcl project being carried out on
the rect. Read the sheet to ansacer the Tollowing:

& What is the probiem being investipated in the project doescribed in the

levather?

®  What do vou think are the reasons this problem s being studied?

& What cxperimentatian or field wark is being carried oot here? What
tvpe of data is being colleored?

& Why de vou thiok infarmaticn abaut this project is being made
avaitable 1o members o the pubiic?

® s information about the resuits of the project givess i this leaflet?
Whv is this the case, dovoor think?

&  [uowha organisationisi da the rescarcherss mentioned here belano?

&  dake o list of sorme of the things which anght have 1o be paid for to
carry oul g research project like this,

® What do yor know about the source of funds for this project?

& What argaiisation:s: do you know to be involved in frimancially
supporting this project? Ve mught this support he given?

Infornsation sheet Bis part of d stimimary of another research project

conceriing corals, Road the sheet and answer the following:

& 3o von think this soomman i aimed at members of the yeneral pubhic

Or at selentists?

® o does the sivie andiene of linguage used in this sunumnary difier
from the style and tore of Linpuage used ininformation sheet A7

& What was the main air o the research praject summariseds

® WDt were s onagin hinding-4

o Wby do yvou think the anthor hues pobsiished this deseription of his
'\.-‘\Ul'l\{.

e  Comparing the reseach stodies dealtwith ininformation sheets A
and Bowhiclh doyouhins sodld he niore likeh i the near future 1o
intlueace procedoures nsed s managing g coral feef?

®  Couldthe stadh mertioped s intarmation sheet B make a
contribution to the plannoig o the mananing ot a coral reet marine
poark? s now?

Inforrmation sheet C s an articie tronn the Sydiey Morning Herald, 14

SMarch 1986 concerning a ol tosearch project.

® Compee the language shvios and 1ones ased ininformation sheets B

anel €8 e thes ditterer? Does the newspapoer article attempt to

sliapie reader antitades 1o the researcli? How?
@ o dovvonr rank the pesearch dise issed in this article could make o

conleibtion divect o indirecthy 1o the planning o the managemeoent

ol coral rert miaine parh?

Supporling reef research

Althocai peopte have racognised o a fong ime how important the
(renat Barier Meel s b was fob uoti the 165705 that government
ey bogae Yo heeome avadable laslarge-scale research of the reof.
A o factor w beirigineg abow! supopoet forcreased research was
that moembers of ihoe comengnity becama concorod thal proposed
ety for petroleym in ihie Reef dres mighit damage the Reef through

podtution.

The Aostraiin governmont decifed to set op the Grodat Barrier Reef
Mearre ok Avtaineby aned Phe Austaddian institute of Marine Science.
hoth with headognaitees o 7 At set aside specd fuods for
aranieie resoacch A bl fy oo atlocating funds for maring

Carctl was e o the Darear Haroer Hs'u';.r'.A
o, : s A

re:

1




! The Greal Barrier Roe! Manne Park Authonty has the job of planning
and managing the Great Barricr Reel as a marine park. its aims aro to

‘ conserve the Recf winle alfowang reasonabie use to caontinue. 7o
make decisions shout the park qroater sciontihic wnderstanding of the

‘ region s necded, What kinds of human activifics to allow, wiere and

when are the kinds of Guestions whicn must be answered The

Authority needs rosearch fundings wreeh allow it to:

®  understand the normai state of the Great Barrier Reef:

! ®  recoginse changes from the “normals state

®  sespond {0 changoes which may occur as a resolt of natural or

Fuman activitios

The Authonty is a mor consumor of marine research. it makes uise

cf the research hodings prodied by other government-funded

orgamsations and uses its own funds to carry ot research, or to

suppart the research o others. By law. it is rostocted in the kined uf

researcht can pay for the research must be related to the care and

development of the Groai Barrier Reel Marine Park,

The: Great Barrier Reef Marine Park Authority is interested m research in the fields
listed in the tabie beiow, Took at information sheet D, an extract from an annual
report of the GBRMPA and select an example of u reseqrch project which firg
cach ol the categories shown i the table dnsert in the table the sames of the
research projects aed the organizations which carry then out.

3. Some issues 1o think about

An st s topic shout which peaple hace significanthy different siews, The

fallowing are some iwaes o e netg scientific research in Australia. Diseuss

some of these with other peopic and imake brief notes about YOUs
conclusions,

il Whe shiould have the maior wiv in de ding what scientific research is
Carried out = screntisty who carry ont e research or these who prrovide
the funds tor the rescarch? Thieck of seme prosand cans for each idea.

thi Shouid pablic Tunds bie speet onle on researdh which s ¢ early likedy to he
of beneht 1o our socien? How doos this issue relate 1o Reof rescarch?

il o the vase ol the Great Barricr Reot, <hould all research efforts be
concentrated an projects which might raprdly provide information
necded 1o soloemanagement problems, o are there adhantages in alw
carsying out other e of projes e/

e Inoseneral shauld science he subivoed 1o cantrals or Tmirs which direct
the progress ol soentifie research, o <houtd ientist he froo fromm
L T o T S T L S RN FU TR PR S TMP RPN ot thedin wark? iControl over
fundimgz v are wav of dire vt reseave b oo particular directions —think of
sore other ways

References and readings

Baiker 11985 Rescarch for manacensent In i cedings atgtnal Gro
Borrios Reaot Crninlereni oo odimed i LioBaker g 473274 Tonsnsur]e, 08
Angst to 2 Sept Townmulle: JOY Pros,

Gilmour, A and Craih, W 1985 Rowgar b dinagement o Hhe Capric ornia
sed bt of e (e s Barerien Rieer Fhistoproesent aoed fiice, edited by AL
Ward and PoSgerer. Row, e Qldand At Coral Roet Sopn




Fable 1591

Roscarchy ared of iterest to GERMPA

Example of relovant progect inthis area and
organisation carrying it out (information sheet ()

T. Great Barrier Reef Oceanography
fto describe the dynamics of the waters of the
region so that maragemoent car gssess Changes in
e esses and probable effects)

20 Marne Geology and Geomorphaology

(1o usderstand the processes which formed the
Creat Barrier Rectf in order to place present-day
Chanpes o perspechive)

3. Marine Chemistry
iTo doescribe the chemistry of the waters of the
region)

4 Rathvmetry and Survey
To provide detdailed Batlhonerre charts and miaps
of the region:

5.0 Marine Biology

ilo describe the ccosystems o the region in
order to establish parametor against which
deviations can be evaluated)

fi. lmipacts of Lise .
o detive users of the rewion and thei purposes,
aned torecard the intensity and frequency ot

WENTMAY

™

Satagenent Strategies
JTo evaluate current aned aiternative stratepios tor
FLLTEEEOTNO N, CORsIste N witil consereation!

8. bovironmental Desen
Slaspecity tses of the region
wWith ronservation of the resouroe

wit are compatibie

-

9. Socio beonomic Analvais

iTor evaluate social artindes and coonomi
depenrency upon Gaes of te resources of the
FErgicH,

1 Great Barrier Reef Data Bank
The eaablishment of @ datg bank shout the
rerran:

11, Mechanies of Intormation Transte:
ito communicdle information from the data
Lased
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The zones of the Reef

Saned ey swch as Heron bland have heen
formed by the movement of wind and water
collecting sand at ane point o a plattonm
reef. The reet can be divided frvia a series of
su0es hetween the shore and the rect edge.
Those arcas exposed at fow tide have o wide
variety of coral forms and are the natural
habitat for many kinds of invertebrate
arimals and fish,

Natural forces may damage corals, Startns
and crashing waves break off hranches fivh
antd sesastars cat them and sudden
dowrnpours during o fow speing tide may kil
them, All those forces have heen affecting

the corgls on the Creat Barrier Reof for mny

thavsands of vears and g dvnamic state hay
hoon achioved where the natural
regenerative processes are balanced agaionst
the dostrictive: ones.

Koecently, however. tourtsts have heen
visttions the Great Bareler Reel in ircredsing
numbers. This is a new ceological force i
this fabitat, Man is capable of breaking
numerous cordl colonios whon e walks
acrims g roef fat, However, o one really
Koo (Fthe amount of damage catsend by

reef walkers iy signfticant when compared to
fatural daniaze.

What are the project study plots?

CHit o the reef flat oppesite the resort are
four cordoned off plore They are designed to
koo people from walking over cortain areas.
After several months or years, comparison of
the caral withio these plots with coral outside
will tedf s how the walkers are affecting thiy
area of the reef.

Man and the Reef project

A Aike Liddle and Dr Alice Kay from the
School of Australian Enviranmental Studies at
Coriffith Uindversity, Nathan, Brishane are
investigation: the fipacts of toorists on reef
corals, Thewe plots are part of that
fnvestication. They are willing to talk ahout
the project (o anvone who is interested. They
van Dotfr he contacted at Griffity University
or at the Heron iand Research Station
during their field trips.

This study is heing financed hy the Great
Barrier Keef Marine Park Authority and 1y
being run with the cooperation of the
Cruvensfand Marine Park Authority.,

Holp us by not walking on these marked
STLSTN

¥
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Geographic Patterns in Coral Growth Rates on the

Great Barrier Reef

Peter Isdale

{fustraliar Institute of Marine Science, Townsvilie)

The mean annual growth rates of 100
colories of the mawsive reef-buldding coral
Parites from the Great Barrier Reef Province
were measured using density band analysis.
The corals were taken from two widely
spaced transects across the continental shelf.
The northern transect was near Cooktown,
and the sauthorn transect was near
Townsville, Measuremoents were made on
three species of Porites whick bave boeen
shown 1o have similar growth rates, All
colonies were colfected from simitar
envIForments,

Coarals from the northern transect grow
consistently taster than those from the
southern transect. Mean annual growth rates
docreased with increasing distance from the
mainlanid,

Ner continuous record aof the wrowtin of
presently living organisins in a midrine
ceomystem competes with that reveated by x-
radiographic analysis i the skeletal density
patterns af some massive scleractinians, o as
much as these patterns are moditied by
envieonments inwhich the corals grew the
spudtial variations of growth s then o record

Extract frarm Dadale, PoO198ES I

Privcecalings

Abstract

Feonwnvtlfe. 28 A 1o 0 Sept Toversailer TOV Press,

of the distribution of the environmental
variables which moderate growth.
Differences in the growth rates of coral
skeletons in response to some important
environmental variables have been
investigated locally {summary in Buddemeier
and Kinziel but studies at farger geographic
scales are few. Most recently, Hudson
anadysed the skeletal growth records of 144
colunies of Montastrea annularrs from
inshore, midshore, and offshore zones of the
Key larga Marine Sanctuary, Florida. That
study showed that growth varied according
to shelf locations: high growth occurred in
midshore areas, the next lowest in the
inshore zanes, and the lowest annual
increments in offshore [ocations. The width
of the shelf area studied was, however, fess
than 6 km in extent,

{he Great Barrier Reef Provinee is large and
encompasses a wide range of cimatic zones
and water qualities, which also vary on g
temporal basis. Consequently, large-scale or
dereal growth rate camparisons are possible
on contemparaneous corals, This paper
reports such as analysis.

fnavssal Grogt Bareder Reet eonference, ppo 327-30
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How many fimes did it rain in the Towrnsville srea
in Jamindry 1T Was the Burdekin River shriveliod
iy dhiousht or swollen by Hood i 17207

Lrail now, Australian meteoralogists and
histarians would have laughed polinely at suck
questions: derailed weather records of that sart
just kaven't existed,

Next year, however, the answers shonld be readily
available in unprecedented detail as a result of an
eatraordinary discovery by 11 Petor Isdaie and his
colleagues at the Australian Tnstitute of Marine
Science.

D Isedale s confident that by then his team wall e
abie ter provide an amasang quantity aoed gquaiite of
informution about northers Aastialia’™s recent
cimiatic past by Ureading T aboutin the skeletons
of the common dome-shaped Poritecconal.
“Lesing our wechnaloge vou can pick aut g picor
of conal skeleton af know that vou're dealing
with the thitd week in Janoary 13878 Dr Ladale
said vesterday,

T prove the poeint, he can say waith cortamty, that
i 1750, nng hefore Captain Coch reasbed the
Austraian east coast, the Burdeh o River wawon
the wrip of an awesome droaehe thar Lasted 149
vears Inthe mued- 140 the repion eapeieced
ternble wet seasni, an event reconded i stary
form by local Aborigimes.

Vohat D dsdale and his imnnowatiee techinga! teeam
Bave discovered i that the Parites caral Lathinl!,
records Luetuations i it envicorment 4 does so
in much yredter detan than the mcre tamisiar
prowdh rings i trees st prosoade relabise

e arts iy I eTe e s,

Frosies Svefnew Mevanng (heeald 54 Mok Bk, ni

Coral lets us look at weather of 1381

by Bob Beale

En Australian tropical waters the coral biilds
domes tra herght of 10 metres, Cores Laken from
these domes are up to 1000 years ald 1t ther
deepest point

Dr lscdale found that the coraly pick up docayed
plant material carried aut by coastal rivers, and
ncorporate itintg their skeletal structure. Under
ultra =vioter light, these bands of material
flucresee, and can be counted and measured,
inddirectly revealing when and where rgin fofl.
With the help of g recent $180 000 grant . his ream
new e pects by mid-1987 to he ahile o provide
data for the whole of nnrthern Australia,
specifvirg month by month whal the coustal sed
surfic e temperatures and rainfall patterns were for
e past 3K years and the drought sequence
woing Hack 900 years,

The new wngterm data will have practical
appfications for sach things as dam-huilding,
bushire control, metcorology, agriculture and
water consenction, 1o neme Ist a few,

D addale points out that Parites s the aldest -
eroweing, has the finest internal skeleton, and has
the widest distribution of all the carals. As wiech,
the benetits of the discavery will flow or 1o the
many Liird World sations in the world s trapie al
bl

He hes found that the coral dronght sequence
pattera correlares clesely with co-called £l Nina
ovents the irregular ontpounmg aof the warm
South American LENine ocean current that is
thonght o wreak chimatic havoc in the South

Puc i
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The arogram @i B ovuduate the Olfed heness Gt
vurrent and aitermiare stategns foe the
meagerment ot ihe Manne fuik coosdstent wath
consenvalicn of e osanre es of Seanea, Studise
e lueder rsh o dinedisas of activities tha! coour in the
park sieh as shoping el Goorevewes of Hoe
ZOUNAL ANt Setrnmine wlhietfior obieetives e
heuen mict,

217 *Reef walking capability assessment
PROJFCT LZADEES Dr A Kay, [ M Hidele
Austrafian brsiiorments Uiriftith
LIty

i RITIRIES
218 *Shipping risk analysis
PROIFCT GFADIES ot K Stark, [ M K
Jarmes iCvil ang mestems Fngrness g Jarmes Coak
Limiversatyt, M T Jerssen (000 Nomke Vintasi
262 *Workshop on
cyclone Winifred
FROGECT LEADTR: 1230 Crnke i TRATA

offshare  effects of

263 The recreational usage of private hoats
in the Whitsunday Islands+

PRONLCT LEADER: 5453 Clondbiam IO eopmaphee,
Limiversity of Syidroyt

SUPLRVISOR, e B O3 Rk

264  The Great Bavrier Reef Marine Park: an
appropriate. management tool for the
Australian Fishing Zone?+

PRUATCT LLALR R N D Kriwioamen Senlne for
Lavncrrmiental 5o Lot o] Tasinania
SLIPERVISCIRS Ur 1" fas . 1or B D

265  Planning study of the Capricornia
Section, Great Barrier Reef Marine Park+
PROJECT LEADY R 845 12 ] Roser Kepionak and
Toners Planming, Lo saly of Ciorensland;
SLAPERNISTIRS: Fre | mvsbowenk D el

287 ‘Fringing Reefs Workshop
CROIPCT LEADLE S O Baidwan (GBRMPA

288  Fringing recf studies including fish
study

PROJECT CEATIE RS A5 1 30nmm 60 NEPWSH MrR
wan Wiocsik, AT A R

289  Review uf rescarch
PROGECT LEAME & S b W wimon o aliant;

1313, 293  Monitoring Replenishment Areas:
Stages 1 and 2

PRUVECT LLATH R Mk Benewer 1) NP,
312 Tuward the development of a spatio -
temporal atlas of the high island fringing reefs
for the southern sections of the Marine
Park +

PROJFCT CEAL R S R v Woees s Jaimins Dok

Linmversity

TEL Ayl

dnalysis of the Grear Barner Reof
Mt s necessaly oo aetermine  the
Farchen et connentianions and distributions of
prossibie contaminants of the environment. This
dhionas the assessiens of impacts of pollutants
s Fe a8 ogano hiosine pesticides.

160 Analysis of soils from coral islands inthe
Capricornia Section of the Great Barrier Reef
Marine Park+

PROIECT LEADLRS: Chemistry students (Cap-
reormig [asioute ot Acvanoed Fducaton
SLPERNVISCHIE: D O Vegpy L3 [ Hughes

236 *Parficulate matter as an indicator of
terrigenous  and  anthropogenic inputs to
corals oof the Great Barrier Reef 4

PROITCT LTAGTR: M B Carne JOrganic Chem-
iy, ety of Melboorme

SLAPERVISCIR: T3 B OB Jechins

282 ‘*Investigation of the presence of
chlorinated hydrocarbon residues in Great
Barrier Reef birds +

PROJLCT TEADMR. Me N Walchhan Jaustralar
Liwreramentat stucies, Criffith Universaly,
SUPLRVISCH: T 5w Conrell

300 Waste water disposal guidelines
PROICT LRADERS: Dr P dell, [0 P Creentield
Criffish Uriversstg e D [ Connelt :Univers:dy of
CJueeniisr

Thiewe o neca o oadestandinrof the processes
which toomesd e Cneal Boetier Beof o that
cotemnonnIn development and degradation can
S paag ent 1 peeii five The researchr ine fucos
analisis of sevlivnents, proseths cates of reefs and
staddv of thee processes of degradanan of sende
e

131 Bialogic reef destruction - products,
rates and causes

FROECT PLADERS: D P A Hulchunps iAustralian
Musetien U ) avies Bureau of Mineral
R g, 2P W Kl Ceology, Australtan
Maliamn Lmversity;

152 (oastal processes forming and main-
faining the coral cays of the Great Barrier Reef

and their implications for Marine Park
management
PROJECT  LEATER. 120 M Canday  iCiil

Lngimeenng Loty of Cuoecensland)

133 Stratigraphy of lageon sediments and
reef marging - Lady Musgrave Island
PROMECE TEADLR: Aviac Prof OV £ Phipps

iGealogy and Ceophyaics, Unnversity of Sedney
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REEF EDUCATION
Why focus on the Reef?

The Great Barrier Reef is a natural wonder of the world and one of the best known of Australia’s scenic landscape
features. Both a magnet for overseas tourists and a focus of pride and concern for Australians, itis now also being
recopnised as a powerul medium for education.
The outstanding acsthetic and scientific value of the Great Barrier Reef in itself makes the Reef worthwhile as a
curticulum topic. As well, the Reef can be used as a case study exemplifying many fundamental geographical,
hiological and geological concepts and principles. itcan highlight issues related to environmentalimpactof human
activity, reconciliation of competing demands for natural resources, strategies of resource management, and
processes of decision making and conflict resolution within the community at large,
Avisit to the Reef can provide immensely satisfying social, physical and acsthetic experiences for students and can
help them develop important skills and thinking abilities in the areas of enquiry, problem solving, creativity, social
interaction, valuing and communicating. Environmental awareness and sensitivity, feelings of concern for the
environment and willingness to participate in environmentat improvement and protection can be promoted
through activities at the Reef,
in afield setting, reefeducation can assistin the pursuit of many aims of existing school syllabuses, particularly those
in sclence, geography, physical education and marine studies, but also those in areas such as history, art, music,
English, legal studies, home economics and mathematics.
An important contribution to environmental education can be made through reef experiences. Students can be
helped (o acquire an awareness and understanding of the functions of natural systems, to develop field skills in
investigation, to gain insights into the effects of modifying the environment and to develop an appreciation of the
need to manage natural resources,
The IUCN’s World Conservation Strategy (1980) and the National Conservation Strategy for Australia (1984) were
important landmarks in the articutation of principles and objectives for living resource conservation. However, their
conservation objectives can he achieved only if the behaviour of peopie towards the biosphere becomes
transformed.

A new othic, embracing plants and animals as well as people, is required for human societies to

five in harmony with the natural world on which they depend for survival and well being.

World Conservation Strategy, Section 13, 1980

[rnvironmental education has a vital task to perform in building support for conservation by fostering attitudes and
behaviour compatible with this ethic. A significant part in this task can be played by reef education.

Why a reef field trip?

Although the Reef can be brought into a classroom using visual media, its full educational potentialis realised only
when students are given the opportunity to visitand explore it themselves. Ask anycne who leads student field trips
to the Reef. There is something quite exceptional about the Reef as a learning environment. All the usual
advantages of fieldwork in a natural setting are accentuated at the Reef, and an air of intense excitement and
eagerness to learn pervades the whole group experience,

Like field trips to many other areas, reef trips can be beneficial in education in that they tend to:

& penerate curiosity and enthusiasm among students

¢ help in concept formation by providing apportunities for first-hand experience

* help students understand, and develop skills in, ways in which environmental problems are investigated
» provide vatuable social experiences as students share living and working together

¢ assist in development of physical recreation skills

* appeal 1o students’ sense of adventure and exploration



A reef visit has special advantages:

* The exceptional clearness of the water and the beauty of the underwater scenery can provide students with a
totally new way of viewing the world. Wonder, amazement and exhilaration are almost inevitably evoked. With
appropriate supervision, even the most hesitant can find new self-awareness and confidence in snorkelling
there. Attitudes of responsibility for the well-being of oneself and others can be fostered extremely effectively in
that setting.

* The abundance and diversity of animal life which presents itself to a student is unparalleled. Movement and
colour are everywhere. Forms of life such as corals, sea-cucumbers and coral fish, which a student may never
encounter elsecwhere inanatural setting, can be seen. To swim amangschools of reef fish; to live at close quarters
with nesting sea-birds on a cay; to watch fascinated on a summer night as a sea turtle lays her eggs in the sand;
such intensely moving experiences may await a student who visits the reef.

* The sense of closeness to the sea and remoteness which comes from visiting a reef istand helps students feel
strongly the interconnectedness of people and their ecosystem. Staying on a cay makes everyone highly
conscious of the material inputs and outputs of everyday human life. The small size of the island and its
vulnerability to human intervention are conspicuously apparent. The variety of demands which humans may
make on a natural system are brought most clearly into focus, Students are faced with the immediate necessity of
making decisions about their own activity and its impact on the surroundings. Formulating and putting into
action theirown code of conduct, compatible with conservation, seems an almostinevitable and intrinsic part of
living at the reef for students on a well-planned excursion.

¢ The high profile adopted by the Great Barrier Reef tourist industry can add to, rather than detract from, the
usefulness of a reef visit as an environmental education experience. Students are at once aware of the high value
saciety places on using the Reef for tourism and of the possible incompatibility of nature conservation and
human activity.

Students of all ages find enjoyment in a reefvisit. In a suitable location, with appropriate planning, a reef experience

can be provided even foryoung school children. Primary schoo! pupils can make day trips to some locations and

secondary schaol groups can undertake both day trips and ionger stays to some reef islands. Student activities

outlined in this handbook can be carried out by Year 10-12 students, and will be useful for other groups such as

those from adult education organisations, tertiary institutions and teacher professional development programs.

The Great Barrier Reef is a unigue feature of the world and unique approaches are being attempted in its
management and conservation. As many students as possible should be given an opportunity to experience for
themselves such an important partof Australia’s heritage. A learning experience at the Reef now, in an educational
group, with peers, may be more influentiai than a mere holiday at the Reef. Moves have been made throughout
Australia to increase the participation of older adolescents in schooling, Great Barrier Reef visits have much
potential to provide new and worthwhile kinds of educational experience for such students.

Achievement of the objectives of the National Conservation Strategy for Australia (1984) will demand an informed
and sympathetic cdimate of community opinion. Reeffieldwork for students can make an important contribution to
the building of such a climate.



BUILDING A PROGRAM OF REEF
EDUCATION

Deciding upon aims for a reef education program

Experiences which involve the Great Barrier Reef can help in the pursuit of a wide range of educational aims. The
four broad aims below are ones towards which the teaching materials in this handbook can collectively contribute.
Some areas in which objectives might be developed are listed with each aim.

Aim 1
To assist students to acquire an increased sense of self-awareness and to be more conscious of, and
sensitive to, their surroundings.

*  Awareness of oneself and one’s own qualities

e Awareness of and sensilivity to other people and their activitios

s Awareness of and sensitivity to natural environments

s Awareness of interactions between humans and their environments

Aim 2
To enable students to develop greater knowledge and understanding of natural phenomena which occur in
their environments and of various processes and outcomes of human/environment interaction.

Listed below are some arcas in which knowledge might be extended. These are elaborated upon in the conceptual
framework given later.

s |nteractions between materials of the ocean’s atmoesphere and earth

e Distribution, structure and origin of reefs as landform features

» Fcosystem structure and function

s Distinctive characteristics of the Great Barrier Reef system

» Natural enviconments as resources for humans

» Human impact on natural environments

s |nfluence of natural environments in human affairs and history

e Human well-being in natural environments

¢ (Creative responses to natural environments

¢ Human perceptions, perspectives, values and ethics in relation to natural environments
» Management, conservation and preservation of natural environments

» Scientfic investigation of nalural environments



Aim 3

To provide opportunities for students to develop the skills and abilities needed to increase their
environmental awareness, to identify and investigate problems in their environment, to function effectively
in outdoor settings, to communicate with and relate successfully to other people, to respond creatively to
their environments and to engage in outdoor leisure activities.

Both physical and intellectual development are involved here. Thinking and physical skills which can be fostered
readily through Creal Barrier Reef studies include the following;

* Observing

* Collecting data

* Recording and organising information

* Interpreting and analysing information

* Synthesising information

* Applying information

¢ |dentifying problems and issues

* Hypothesising

* Experimenting

¢ Controlling variables

& Inferring

* Predicting

* Making conclusions

* Devising explanatory models

* Thinking critically and evaluating information and ideas
* Valuing — analysing, clarifying, developing and applying values
* Communicating

* Relating to others

* Using cquipment

* Handhing biological and geological specimens
* Functioning efficiently outdoors

* Living in remote locations

* Sunviving in emergencies

* Expressing creatively

* Participating in recreation activities



Aim 4

To assist students to develop feelings, interests, attitudes and values which are inherent in deriving
enjoyment from encounters with natural environments, in acting responsibly and relating effectively to
others in a group situation, in carrying out environmental investigations in a scientific manner and in being
concerned for, and prepared to act in the cause of the maintenance and improvement of
environmental quality.

Interests, feelings, attitudes and values which can be fostered through Great Barrier Reef studies include:

» Curiosity

* Willingness to cooperate with others

¢ Acceptance of responsibility for one’s own actions

* Self-reliance and self-discipline

¢ Persistence and perseverence in canrving out a task

* Confidence in one’s own ahilities

¢ Appreciation of the importance of health and safety procedures

* Tolerance and respect for the rights of others

» Interest in, and enjoyment of, the company of others

* [ntellectual honesty

* Desire to question and seck evidence or reasoned argument for claims

* Willingness to be convinced by evidence and to change one's mind

¢ Willingness to suspend judgment if evidence or reasoned argument is lacking

s Willingness to work with precision

* [nterest in the methods and products of scientific enquiry

* Acceptance of the limitations of science

* Enjovment of outdoor experiences

* Appreciation of the value of skills in outdoor pursuits for development of physical fitness and for recreation

s Appreciation of qualities of natural environments

* A sense of national identity

* Pride in the heritage value of the Great Barrier Reef

* [nterest in the interrelatedness of humans and their environment

¢ Interest in social and environmental issues

¢ Concern for the magnitude of changes made by humans to their environment

¢ Concern for the maintenance and improvement of environmental quality

¢ Appreciation of the need for wise management of natural resources

s Appreciation of the contribution scientific enquiry can make to increasing understanding of the natural
world

» Appreciation of the contribution scientific enquiry can make to the solution of environmental and social
probiems

¢ Willingness ta initiate and become involved in action on behalf of maintenance or improvement of
environmental quality



Selecting learning experiences for a reef education
program

The FOUR Es of reef education

Areefstudies program with anenvironmental education emphasis can be built around tearning experiencesin four
areas: encountering, enquiring, evaluating and expressing.

Encountering Experiences in which students meet with and become aware of their envirenment. Ideally
these  experiences  involve direct  {first-handy  contact with  the  envirenment,
with opportunitics to use all of the senses: sight, hearing, smell, touch, taste. Alternatively, or
additionally, they may involve indirect (second-hand) experiences. Movement of the body
and use of the kinaesthetic senses are usually part of the environmental encounter.

Enquiring Experiences in which students formulate questions, find answers to problems and draw
conclusions for themselves. Enquiries can take many forms.

Evaluating Experiences in which students cnquire into, clarify, develop and apply attitudes and
values—particulary those that relate to the interrelationship of peaple and their
environment.

Expressing bxperiences which involve students in translating their interest in, or concern for,
environment inte forms of expression or social action:
* Expressing for oneself
* Cdmmunicating with others (i.e., expressing for the benefit of others} _
* Taking social action V)

Some student activities outlined in this handbook include elements from all four learning experience areas. But
usually fewer areas are represented in any one activity. A suitable balance and sequence of experiences within a
program can be achieved by using a combination of contrasting kinds of student activities.



The four Es in action

Encountering

We become aware of our environment through touching, seeing, hearing, smelling, tasting and moving. The
phenomena we meet with may be “natural”, “social”, “spatial” or “built”. Our encounters may be first-hand, or
filtered through pictures, music, literature or stories.

In environmental education, concern for the development of sensory awareness is evident in the widespread
development of strategics focused specifically on this aspect of learning,

Scnsory trails, touch tanks and blindfold walks are some commonly used techniques which can be adapted for reef
work. Increasingly, too, there is emphasis in environmental education on providing experiences which combine
cognilive with affective learning. Efforts to foster feeling, fantasy and intuition are part of this emphasis. In part, the
powerfulness of reef environments as settings for cognitive learning may spring from the strength of the emaotional
responses they evoke, In classroont settings, aesthetic supportsuch as music, artand literature is being used to bring
feelings into play.

When introducing students to the Great Barrier Reef, one major challenge is to find ways to help them use their
senses more fully and to grow in their perceptual abilities. Initially there may be some students who are
apprehensive of reef environments. Some may be retuctant about deliberate multi-sensory exploration of their
surroundings. Some may lack confidence in the capacity of their own senses to obtain valid data, and may be more
inclined to accept information provided by others. Given encouragement, support and suitable opportunities for
practice, however, such feeling can generally be overcome, Considerable enhancement of students’ self-esteem
and enjoyment are possible outcomes,

Five basic principles for sharing nature with children {Cornell 1975):
& Teach less, and share more

+ Be receptive

* Focus the child’s attention without delay

s Look and experience first; talk later

¢ A sense of joy should permeate the experience.
|

Many of the potential benefits of a reef encounter stem from the richness of the sensory stimulation available and
the sensory contrasts the reef can provide with other environments previously met by the student. Underwater
experiences may be especially significant. The wetness, buoyancy and increased pressure common to aquatic
environments combine with less familiar elements. These may include unexpected warmth and unusual light
effects. Underwaterscenery at the reef can provide contrasts in texture, form, colour, movernentand scale and can
he viewed in magnificent perspective because of the transparency of the water.

Novelty of the kind experienced on the Great Barrier Reef can be an extremely powerful generator of exploratory
drives. Even though these drives may sometimes interfere with structured learning tasks which teachers might
devise, they must be regarded as an extremely valuable factor in field studies,

The majority of student activities set out in this handbook are based on direct envirenmental encounters.
Observation of some aspect of the Great Barrier Reef system isinvariably called for and tactile encounters with water
are involved in many. Some activities which specify wider sensory expioration are listed below:

s Your first reef walk (No. 2]

¢ |ntroductory nocturnal studies (No. 5)

» Map an algae forest (No. 31

* GCetting to know an actives reef creature (INo. 32)

* Cucumbers arc: cute (No. 53;

& love atree (No. 81)

e Wrong song - bird calls (INo, 91;

* (uess the texture (No, 130

* Blindfold walk {No. 137)

* Asound map (No. 132]



Enquiring

Introduction

Many types of reef subject matter lend themsclves to enquiry, both in field and classroom settings. Enquiry learning

experiences can take many forms: the common factor is that students are focused on gathering and organising data

with the aim of finding outan answer to a question. Ways in which enquiry learning experiences can differ include
the following:

* Objective orientation vs subjective orientation of the enquiry method. Some methods of enquiry (such as
those used in science) have an emphasis on stiiving for objectivity. They are concerned with investigation of a
real world which is assumed to existindependent of any observer. The gathering of factual knowledge by direct
observation of the real world has primacy of place in such enquiries. In contrast, enquiry with a subjective
onentation is concerned with personal knowledge based on subjective (i.e., an individual's) interpretation of
experience. The emphasis here is on imagination, feelings and values.

* Closed enquiry vs open enquiry. In closed enquiry, the investigation is intended to lead to a single comect
answer. Inopen enquiry, no particular correct answer is called for. The outcome may simply be, forexample, the
best resolution of a problem, arrived at through deliberation.

* Enquiry highly structured by the teacher vs enquiry designed mainly by the student. In some enguiry

situations, teachers maintain considerable control over the enquiry process. In other situations, teachers will

wish students to have a good deal of autonomy. Here the teacher's role is mainly to support and
encourage.

this handbook, the following student activitics exemplify these forms of enquiry learning experiences:

¢ Enquiry with objective orientation — Weather station (No. 16}

* Enquiry with subjective orientation -- How do | feel? (INa. 125)

=
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* Closed enquiry — Wind and waves (No. 17]

* Open enquiry — Showing off (No. 147)

* Enquiry mainly teacher-structured — Reef-top transect (No. 73)

* Enquiry mainly student-designed — Colour patterns in reef fishes (No. 62)

Examples of different enquiry learning strategies

» Science-oriented enquiries

AR enquiry with a science ornientation might involve some of the following processes:
Identifying a problem or asking a question (What? How? What for? How come?)
Formulating one or mare hypotheses

Testing a hypothesis. This may take the form of simply gathering more data, testing by experiment or testing

by prediction

Interpreting the results and formulating generalisations

Predicting some event or relationship not previously known on the basis of the tentative conclusion

Testing the validity of the prediction by further experiment.
However, although such a sequence is often put forward as the method routinely employed by scientists, this is a
misteading notion, Practising scientists, in fact, attack problems in a variety of different ways. Nevertheless, some
components of the sequence are widely employed.

* Perception studies
Perception studies are types of enquiry camied out by social scientists in an effort to determine how individuals
perceive theirenvironment and how these perceptions guide decision making. Perception studies can be useful in
education because they may:
allow students to develop greater self-awareness
enable students to recognise that different individuals differ in their perceptions of a particular
phenomenon or situation
be linked with studies of values because of the way values interact with perception in determining how
individuals behave or make decisions,



» Behavioural map studies

These are essentially human territoriality studies. One teaching technique involves finding several contrasting
settings in which patterns of behaviour are considered likely to be different. Observations are made of people’s
behaviour in each setting. Results are depicted as maps which form the basis for discussion about themes such as
different uses of space, use of space as a bartier, size and dimension of personal space.

* Cognitive (mental) map studies

Cognitive mapping is an enquiry technique used by geographers who are interested in the mental images which
people have of their environment. The “mental” map can be thought of as a representation of the environment
which people somchow carry within them as a store of information about the environment.

In mental mapping studies, an effort is made to externalise people’s personal, cognitive maps. This can be done
directly, asking people to draw free-hand sketch maps. The maps produced by an individual, or set of individuals,
can be analysed. Indirect menlal mapping methods involve an interviewer seeking verbal descriptions which are
later placed on a map. In other forms of mental mapping studies, writings such as newspapers or novels are used as
the source of data from which maps are constructed.

Examples of enquiry-based student activities
» Science-oriented enquiries
How clear is the waler? (No. 8}
Monitoring tides (No. 13
Air photo interpretation (No. 18]
Sediment rain (No. 22)
Colour in invertebrates (No. 36)
Microatolls (No. 45
Cucumber count (No. 541
Ecology of a reef pool (No. 75]
Litter on the island (No. 103

s Perception studies
Arousal evaluation (Ne. 127)
The best place and the worst place (No. 1354

* Behavioural map studies
| want to reserve my personal space! (No. 137)

* Cognitive map studies
Can we map itf (No. 133
Perception of place (No. 134)

* Aesthetic enquiries
Art and photography {Na. 122)
Reefscape aesthetics iNo, 7260



Evaluating

Introduction _
frn Great Bartier Reef studies, students are alimos! inevitably confronted with the environmental effects of actions

that are based on people’s values and with environmental issues in which values are a signtficant factor. These
experiences can help students to become aware of the important role values and attitudes play in shaping people’s
decision-making and other behaviour. Students can be provided with opportunities to clarify and develop their
own values in relation to environmental matters and they can develop enhanced skills in evaluation, the thinking
process in which values are applied.

Adirect focus onvalues and attitudes can be seen as a critical part of any reef education program. Many of the now
widely used strategies and techniques of values education can be applied readily to the reef systemn. Areef program
can work towards developing a particular set of values and attitudes and can highlight varnious processes which
invoive values.

Applying values — the process of evaluating

In many reef education activitios, cvaluating may form a culminating part of enguiries which students carry out.
Evaluation of a thing, idea or situation involves making a judgment about its worth. In the making of such a
judgment, we use criteria or standards as yardsticks against which we compare: the phenomenon. The process of
evaluation may thus involve both developing ar identifying the criteria which are 1o be used as yardsticks and
making qualitative or quantilative judgments about how closely the phenomenon mects the criteria.

In making cvaluations, processes in which your students might be involved include: judging a phenomenon;
judging an idea; justifying a point of view; discussing evidence critically; finding fallacy in an argument; and
defending their posiion in a discussion.

Student activities in this book which excmplify these pracesses are:

* Judging phenomena
Reefscape aesthetics (No. 1261
The best place and the worst place INo. 135
Selecting a reef walking area INo. 148]

Judging ideas
Decisions! Decisions! (No, 147

s lustifying point of view
User roles and zoning game (No. 143)
Am | willing to be committed? iNo. 145]

» Considering evidence critically
Trampling effects on a reef flat {pant! (INo. 105
Cucumber count ING. 54]

Defending one’s position in a discussion

Under the influence iNo. 145)

In enquiries which have a scientific orientation, criteria which are commonly explicitly invoked in making
evaluations include, for example: internal criteda such as accuracy, consistency and logic, or external criteria—
derived from major accepted theories or procedures of recognised excellence. Inother types of enquiries {orin non-
enquiry onented activityi, a vast range of other criteria, both explicit and implicit come into play when decisions are
made. for example, criteria used might be aesthetic, legal, economie or related to health and safety.

The criteria which people use when making decisions are ultimately related to the values they hald. (For example,
people who apply the criterion of [ogicality in evaluating an argurment are indicating a respect for lagic in theirvalue
system.) Thus, the decision-making processes of an individual arin the community atfarge are inherently bound up
with values. Viewed broadly, everything people do orsay is a reflection of their values. When students are involved
in making or examining decisions, an exploration of the values which underie the decision making is highly
desirable.



Values and reef education

Although aims and objectives involving attitudes and values are probably a feature of mest Australis <hool
curricula, educationin this complex area U sids to give rise to some sensitivity amongeducators and the community
atlarge. This largely comes from the queslicn ofwhaether particular attitudes and values are to be encouraged, and, if
so, which ones. Little contraversy surrounds educational approaches which foster those attitudes and values about
which there is widespread community consensus. But the opposite may be true for more sectionally held attitudes
and values.

Values education is a field of cducation which focuses on attitudes and values. In particular, it sets out to help
students to explore and appreciate the value positions of other people, to darify and develop their own values, and
1o recognise the relationship of people’s values and attitudes to their perceptions and behaviour. An important
concem s to prepare students to make theirown decisions about appropriate personal and social conduct. There is
major emphasis on developing skills in valuing which can be transferred to new situations. Much recent
development in values education has been directed at extending students understanding of, and skills in, the
pracess of recognising and applying values, rather than at developing any particular set of values.

Five direct approaches to values education which are well established in schools are: values inculcation, values
analysis, moral development, values clarification and action learning {see table A1} Among these direct
approaches, values inculcation differs (rom the others in that it is teacher-centred and is primarily concerned with
education for a particular set of values. Conversely, the other approaches are student-centred and are more
concemed with helping students to develop their own values and to acquire skills in valuing,

Techniques employed in values education approaches include games, simulations, role play and techniques
such as Likert scales, semantic differentials and ranking of choices. in the treatment of controversial issues,
simulation and role play have proved to be particularly useful.

Table A, 1: Profiles of five commanly used approaches (o values education

Approach Comments

Values clarification Involves the creation of a siluationin which students are given the opportunity of clarifying their own values
it a nen-judgmental enviromaent.
Values inculcation Aims 1o instil particular values in students and 1o shift students’ values towards those which are approved of

by ¢ ool, community, et Methods commanly used include:

*  ledtuting or exhorting

s teacher setting personal exampie

' praise and reprimanicds

= piving students experience of behaviour consistent with the value being instilled.

Values analysis Emphasises the ole of logeat thinking and scientific invesiigation processes in making value judgments
rather than explofing emotional or intuitive processes invalved. Relevant facts are used as a basis of
determining what is a worhy value judgment or action.

Moral development Based ontheanes that achilels ability in moral reasoning develops progrossively in a series of universal stages
which are each passed through befote the person attains moral attonomy.

In presentation of a moral dilemma episade, the student s confranted with problematic. situations which
pose conflicts and disagreement around such moral values as fairess, justice, equalityand human dignity. A
chaice of possible actions is supgested and the question posed, “What should we dof”

Action learning Prowides students with opportunities for personal and social action based on their values.

Fric ourages students (o learn from real-life situations, giving them the opportunity of acting on personal
values in the canteat of real ssuas and problems.

- 1




Values and environmental education

The notion that education for the environment should be a fundamental aspect of cnvironmental education has
led to great interest in values education strategies among environmental educators. It is widely recognised that
merely increasing a person’s knowledge about the environment is not sufficient to engender attitudes of
environmental concern or ensure appropriate action towards the environment. Something more is needed. As
Caduto (1983a) notes, “Changes in environmental attitudes and behaviour are most cffectively brought about by
.- - environmental education strategies that increase [not only] the learner’s level of knowledge [but also the]
amount of emotional involvement and experience in the area being addressed.”

One goal of encouraging student visits to the Great Barrier Reef is to faster opportunities for students to become
emotionally engaged with reef environments. The enjoyment and exhilaration which can be derived from
encounters with the Reef can make a significant contribution towards developing students’ sense of the worth of
the Reef and of the importance of conserving it.

In environmental education, values-education strategies which have attracted much recent attention have been
those concerned explicity with the valuing process rather than with any particular set of values. Values clarification,
in particular, has been very widely used. Many enviromental educators now urge that greater direct emphasis
should be given to education for particular conservation values and to development of an enviromental ethic. in
their view, values clarification and similar methods are worthwhile components of environmental education
programs, butin themselves arcinadequate; environmental education must also involve instilling a particular set of
values. Although attempts to instil values are often avoided by teachers in environmental education for fear of
attracting the label “indoctrination”, the process of instilling is not regarded as a controversial one in the community
when it involves values on which there is community consensus. Methodologies for teaching behavioural
attitudes, such as work attitudes and willingness to caoperate with others, are known to every school teacher, and
methodologies for teaching particular substantive values are already well established in moral education, for
example,

With the publication of consensus statements such as the World Conservation Strategy and the National
Conservation Strategy for Australia, it will perhaps be passible for teachers in the near future to identify more easily
conservation values which are widely endorsed and which therefore scem appropriate to being instilled in the
course of school education.

Areef field trip provides excellent opportunities for instilling conservation values, The example teachers setin their
own interest and concern for the natural enviroment and the way teachers reinforce student behaviour are vital,
Even teachers’ interest in organising a trip to such a sensitive area and engaging in activities which focus on
enviromental management strategies may act as a form of values inculcation. So may the experience of behavingin
an enviromentally responsible manner during the field trip. In this handbook, a number of student activities stress
the need for care when encountering reef and island environments. These are all intended to help foster the
development of positive attitudes towards environmental protection.



Examples of vaiue education activities
Activities in this handbook which exemplify different values education approaches are listed below:

s Moral dilemma
Shell jewellery iNo. 140, part]
Following the rules {No. 151, part]

* Values inculcation
Were you lucky enough? Na. 158

» Values analysis
Selecting a reef walking arca iNo. 148, part)

* Values clarification
Craffiti wall iNo. 124]
Arousal evaluation (No. 1273
The best place and the worst place (INo. 135)
Decisions! Decisions! iNo. 141]
Linder the influence (No. 145§
Am | willing to be committed? {No. 146)
Do the right thing (No. 152)

s Action learning
Whale watch (No. 68

Activiies exemplifying particular values education techniques are:

* Simulation
User roles and zoning game [No. 143)
Showing off (No. 147] )

* Role play
Liser roles and zaning game iNo. 143

s likert scale
Decisions! Decisions! (No. 141)

* Semantic differential
How do | feel? (No. 125
Reofscape aesthetics iNo. 126]
Arousal evaluation (No. 127]

Expressing

sStudent responses to the reef may be expressed in a variety of ways. They may involve, forexample, use of spoken or
written words, movement, sounds, pictures. They may take the form of communication of ideas information or
feelings to others, or they may simply invoive expression for self-satisfaction. They may, or mlay not, entail a
sighificant degree of creativity. Prose, poetry, drama, music, art, ¢raft and dance are some forms which e:-r(p}ession
may take. Expressing concern for the environment by taking social action on behalf of environ méntal improverﬁent
15 one form of expression strongly encouraged in environmental education. |

Examples of expressive activities:
Reef archestra (No. 118}
Film makers (No. 123]
Ciraffiti wall (No. 124;
Me and the reef (NG, 136)



Choosing content for a reef education program

Some major facts, concepts, theories and principles which are timportant for understanding the Great Barrier Reef
system are summarised here as a conceptual framaework for recf studies. This can assist with the planning of a reef
studies program by providing some guidelines for selecting content and helping to interrelate different subject

areds.

Summary of Project Reef Ed conceptual framework

1. The natural world
The Great Barrier Reef is a unique and complex natural system whose components include an assemblage of
calcium carbonate reefs built up in marine enviroments on the Queensiand continental shelf, the living
communities they support, the ocean waters and atmosphere which surround them and the underlying and
adjacent sections of continental shelf and coastal margin.

1.1
1.2
1.3
1.4

Ccean, atmosphere, earth interaction

Structure, development and distribution of roefs
Feosystern structure and function

Comparison with other systems

2. The human dimension
People are partof the Great Bamer Reefsystem. Human activity and well-being are influenced by the functioning
of other parts of the system, and the quality of reef environments is affected by human activities.

2.1
2.2
2.3
24
2.5
2.6
2.7
28

The reef as a resource for humans

Human impact

The reef in human affairs and history

Human well-being

Creative response

Human perceptions, pespectives, values, ethics
Management, conservation and preservation
Scientific investipation

Conceptual Framework for Reef Studies

1. The natural world
The Great Barrier Reef is auniqjue and complex dynamic natural systern. its components include an assemblage
of calcium carbonate reefs built up in marine environments on the Queensland continental shelf, the living
communities they support, the sea and atmosphere which surround them and the underlying and nearby parts
of the continental shelf.

1.1

Oceanic and atmospheric components of the Great Barrier Reef system interact with each other and
the solid earth and its surface materials and with the biota of the reef system.

Movements within the atmosphere and sea are influenced by the rotation and revolution of the earth, by its
position in the solar system and by its topography. Current patterns are affected by the earth’s rotation and
absorption of the solar energy; tides result from gravitational forces involving earth, moon and sun.

bnergy is transferred at interfaces between ocean water, atmosphere and solids:

* Atmospheric movemoents generate weaves and surface currents in the sea

* Topography of carth surfaces is shaped by moving water and air

e Materal s caried in solid and/or dissolved form by moving water and air

® The muarine environment helps to stabilise the earth’s climate.

Materials such as sediment, fresh water and minerals <arried from land masses and other eroding areas
influence the chemical and physical features of the ocean.

Sediments are deposited when transportation stops,

Waler is recycled through the atmosphere and ocean.

Living things interact with ocean and atmosphere.

Many clements dissobved in sea water are recycled through biclogical, geological and chemical cycles.
Sealevet chanees caniesult from carth movements or climatic change.



1.2 R:eefs inthe system are ca lcium ca rbonate build ups. These have been produced, over along period of
time, by an interplay between biological and non-biological pracesses, involving both constructive
and destructive phenomena.

An essential part of calcium carbonate reef construction is the buitding of a rigid wave-resistant framework
by the growth of corals and certain algae. The production of wave-resistant frameworks allows these
organisms to modify their own environment and diversify the physical conditions in which they exist.
Local coral growth and the distribution of reefs are affected by water depth, temperature, salinity, emersion,
water turbulence, wave energy and the amount of sediment in water.

Non-framework-building organisms contribute their skeletal material to reef sediment. Sediment is also
dgnved from pre-existing reef material which has been broken down and, in some cases, from non-
biogenic sources.

Consolidation of reef material takes place by storm compaction, cementation and growth of encrusting
organisms,

Breakdown of reef material is achieved by biological processes, such as boring, and non-biological
processes, such as solution and ware action.

Water movement and gravity are important in sediment transport on reefs,

Reefs typically display strong physical zonation, with elements such as reef slope, reef crest, reef flat, lagoon
and cay commonly being distinguishable.

Global changes in sea-level and subsidence and elevation of the continental shelf are important historical
factors in reef development.

Reefs exist in a variety of forms, reef forms being related to stage of reef development and physical
setting,

1.3 Living things of the Great Barrier Reefinteractin complex ecosystems with one another and with the
non-living components of their environments.
A reef ecosystem contains a4 diversity of living species.
Abiotic factors of the environment affect living things of a reef ecosystem.
Living things of a reef ecosystern can modify their non-living environment.
Living things within a reef ecosysiem are adapted (o particular environments through their structural,
functional and behavoural characteristics. All species live in characteristics habitats.

Living things interact with one another in a reef ecosystem:
s Interactions can occur between members of the same species or different species

o Kinds of interactions include: predator/prey relationships; competition; symbiosis.

» Interactions can relate to rescurces such as foed, shelter, substrate, space.

Populations of living things within a reef ecosystem are unevenly distributed - the distribution and
abundance of any one specics being affec ted both by factors of the physical environment and by members
of the same and other species in the ecosystemn,

Aflow of energy occurs within areef ecosystem and materials are constantly being recycled. Food chains and

food webs can be used to describe such flows:
s Energy for maintenance of the ecosystem comes from the sun

¢ Green plants convert solar energy to food energy through photosynthesis

¢ Organisms transfer energy and matenals through food webs

¢ Decomposing organisms, such as bacteria, reduce organic materials to simpler forms.

Reef ecosystems change through time, such changes arising from processes occurring within the system or

from external phenomena:

¢ A change in one part of an ecosystem can affect the system as a whole

o The stability of an ecosystem tends to be directly proportional to the diversity of its populations and the
complexity of relationships among them.

All ecosystems in the biosphere are linked to one another through biogeochemical cycles and hence they

affect one another.



1.4 Many attributes of the Great Barrier Reef system are common in natural ecosystems, but some are
characteristic only of coral reef systems, or of this system in particular.
All ecosystems have some structural and functional aspects in common.
Distinctive aspects of a caral reef ecosystem are high productivity, high diversity at all fevels of organisation
and complexity of linkages and flows within the ecosystem.
* High productivity makes a coral reef ecosystem distinctive among the marine ecosystems which surround

it {like an “oasis in a desert”}
¢ The productivity and diversity of a coral reef ecosystem are comparable to a rainfarest ecosystemn in the
terrestrial environment
Unique aspects of the Great Barer Reef systern include its location, its extensiveness, and its
geological history
2. The human dimension.

People are partof the Great Barrier Reef system. Human activity and well-being are influenced by the functioning

of other parts of the system, and the quality of reef environments is affected by human activities.

2.1 The Greaf Barrier Reef can provide many natural resources to meet human needs.
The Creat Barrier Reef meets human needs by contributing to the maintenance of the earth’s global fife-
support system, through its biogeochemical cycles and links with other ecosystems.
The Great Barrier Reef can meet human needs, present and future, by acting as a source of genetic diversity
through the species it contains.
The Great Barrier Reef provides biological resources such as fish, crustaceans and molluscs for food,
substances for pharmaceutical purposes and corals, shells and other molluscs for ornamental use.
Depasits of minerals which are exploited in other environments may be available in the Great Barrier Reef
region [Limestone, prosphate and gravel have been mined here in the past; petroleum may occur herel)
The Great Barrier Reef provides opportunities for recreation, both passive and active in character. Such
recreation includes some which does not take place in the reef area but which invalves vicarious expetience
of the reef through, for example, reef films and reef literature.
The Great Barrier Reef provides a stimulus for creative expression in music, art, literature, drama and
debates.
The aesthetic qualities of the natural enviranments of the reef can contribute to a sense of well-being in
humans.
Reef environments can provide people with physically, mentaily and socially stimulating and challenging
experiences which may lead to an increase in their feelings of enjoyment, satisfaction and achievement.
The Great Barrier Reef system provides resources for scientific enquiry and for education.
Tourist, fishing and other industries have been able to grow out of use of reef resources, and employment has
becn generated through them.
Reef waters act as transport routes for shipping.
Natural resources of the Reef are unevenly distributed. Their distribution and location in relation to human
populations and to technological and economic factors are critical to the way in which they may he
used.
The perceived value of a natural cnvironment is dependent on the goals, skills and way of life of the people
involved. Resources are culturally defined. (See also 2.6.}
Many uses of the Reef are compatible with one another, but some may be temporarily or permanently
incomputible.
Use of a natural resource on a sustained yield basis ensures that supplies will be available for future
needs.
Weather, sea conditions and climate (including hazards such as cycione and storm surgel are important
factors governing people’s activities in the Reef area.
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2.3

2.4

Human activities may have many impacts on the natural systems of the Greaf Barrier Reef,

Human activities create five main kinds of direct impact: introduction of pollutants; physical damage;

extraction of living species; interference with species; introduction of exotic species.

Direct impacts may arise through the following activities:

s tourism {development of tourist facilities; charter boat operators; reef visits for diving, reef walking,
boating waste disposal from island resorts)

o fishing (commerdial and recreationai fishing; illegal poaching by foreign fishing vessels; professional shelt
and aquariurn fish collecting)

* shipping (development of shipping channels, harhours and associated works; shipwrecks; discharge of
cargoes and fuel being carried by vessels passing through reef waters)

* air transpor {building of facilities: traffic noise)

e coastal activities ([development of mainland and istand coasts; generation of pollutants by mainland and
islang activities)

* extraction of mineral resources.

Humans may affect reef ecosvstems indirectly as well as directly.

Human impacts on one part of a reef ecosystem will affect other parts of that ecosystem and other

ecosystems with which it is linked.

The Great Barrier Reefhas influenced human activifies in the Reefregion and has affected the course

of local and Australian history.

Reef navigation routes have long been used in the dispersal of people and their goods but the Reef has also

acted as a barrier to free movement.

Aboriginal communities have a long history of use of reef environments.

James Cook’s journey along the north-east coast of Australiain 1770 meant that there was awareness of the

Great Barrier Reef from the carliest days of European settlement on this continent.

Reef resources contribute substantially to the economic foundation of many Queensland coastal

communities and provide the reason for existence for some.

The Creat Barrier Reef has been the catalyst for significant political and legal events in the recent evolution of

Commonwealth-State relations in Australia.

Human enjoyment, comfort, satisfaction and well-being are attainable in reef environments and can

be achieved in ways compatible with conservation of the Reef.

A group field trip to a reef environment requires detailed planning, especially when camping in an isolated

situation is invalved.

Paotential dangers to people who visit reef areas include encounters with dangerous marine arganisms,

beating and swirnming accidents, sunburn, ill-health and cyclones; but suitable planning and knowiedge of

appropriate precautions and remedies can minimise problems which these might pose.

Weather, sea conditions and climate (including hazards such as cyclone and storm surge) are important

factors governing people’s activities in the reef area.

New skills and knowledge may have to be developed in preparation for a visit to the reef le.g. snorkeliing,

boat handling, first aid, safety precautions).

Members of a group living together on a reef island need to co-operate and communicate effectively with

one another to take responsibility for their own actions, and to adopt a caring and responsible attitude

towards the well-being of other members of the group.

One’s awareness and understanding of one’s own characteristics and qualities can be enhanced through

experiences in reef locations.

Enjoyment and improved physicai skills and fitness can anse from physical activities carred out at the

Reef.

Improved skifls in relating to others and in providing for our own day-to-day needs can result from the

experience of living and working as a member of a group at the Reef.

A knowledge of survival techniques can be useful to people who stay in wilderness locations such as

reef islands.

Visitors to the Reef should adhere to the park regulations which are designed to contribute to conservation of

the Reef, and should consciously attempt to minimise their impact on reef environments.
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Fishingis enjoyed by many people as arecreation and limited fishing for subsistence in accordanc e with the
stipulations of Marine Park zoning and fisheries regulations) may not be inimicable to reef conservation.
“Enough fish for one meal” is a policy which individuals might apply to limit their own fishing,

Observing, photographing, drawing and being close to living things in their natural environments are great
sources of pleasure fo many people. In natural areas of great heritage value such as the Reef, these kinds of
recreation activities are more appropriate than those which involve harvesting or damage of living things or
other natural materials.

Developing love and concern for the natural environment can be a source of pleasure and can lead o
people being wise in their use of natural resources.

The Great Barrier Reef inspires creative responses in many people.

Creative forms of expression which can be stimulated by reef environments include: music, painting, prose,
poetry, craftwork, dance.

Perceptions of the Great Barrier Reef and values placed on the Reef differ widely among
different people.

People’s behaviour and actions in relating to the Reef are closely related to their values and
perceptions.

Decision making about the Reef is influenced by people’s values,

There may be a discrepancy between people’s verbal expressions of values and attitudes and their
behaviours.

Value differences between individuals and groups may be assumed to exist when different actions are taken
i similar situations.

Conflicts involving different values may ocour within an individual or group when a choice must be made
between different actions.

People’s perceptions and values of the Reef may be largely conditioned by their cultural background.
Knowledge and understanding of the Reef need not necessarily result in feelings of concern for the reef.
The values which some people hold may be in conflict with strategies aimed at protecting reef
environments.

Clarifying one's own values and analysing the values of others in relation to environmental issues can be
helpful in enabiing the governing role of values in human activity 1o be understood.

Contrasting ethical positions which may be discerned in human responses to reef environments

include:

* the perspective that the Reefis aresource for humans whose existence is justified by the extenttowhich it
meets human needs now, or now and in the future

* the perspective that non-human entities, either living or non-tiving, have an inherent right to exist, quite
apait from the extent to which they serve humans.

Ethical considerations which are involved in human use of the Reef include:

* the issue of equitable access among the presenf generation of humans to resources available in reef
environments

¢ theissue of access Lo reet resources being available to future generations of humans, as well as those of
the present day.

Management of a natural environment enfails control of the environment for a specific purpose.

Planning and management of marine areas of the Greal Barrier Reef as a marine park are being

undertaken with a view to protecting the Reef, while allowing reasonable human uses to occur.

Decision-making processes concerning the Park involve attempts to predict the possible

environmenfal consequences of certain actions and aftempts to find compromises between the

desires of different groups of people.

The Great Barrier Reef Marine Park was established by the Commonwealth government in order to:

* conserve the Great Barrier Reef

* regulate the use of the Marine Park 50 as to protect the reef while allowing reasonable use of the Great
Barrier Reef region to take place

* regulate activitics which exploit the resources of the Reef region so as to minimise the effect of those
activities on the Reef



e reserve some areas of the Great Barrier Reef for appreciation and enjoyment of the public

* preserve some areas of the Reef undistushed by humans except for sctentific research.

The concept of conservation expressed in the management objectives of the Great Barrier Reef Marine: Park

is compatible with the view of con rvatian set out in the World Conservation Strategy (of WCN), i.e., that

conservation is “management of hurman use of the biosphere so that it may yield the greatest sustainable
benefit to present gencrations while maintaining its potential to meet the needs and aspiration of future
generations”.

The main objectives of living resource conservation, according to the World Conservation Strategy, are:

* maintenance of essential ecological processes and life-support systems

* preservation of genetic diversity

e ensuring the sustainable use of species and ecosystems,

Sustainable use is the management of production, harvesting and other usage at levels which protect the

living resource base in perpetuity. This ensures that human communities derive maximum long-term

benefit. Without sustainable use of living resources the living resource base is degraded and the options of
present and future generations are restricted,

If developmentis regarded as modification of the biosphere and the application of human, finandial, living

and non-living resources to satisfy human needs and improve the quality of human life” WCS), then the

view may be taken tas in the World Conservation Strategy) that iving resource conservation and sustainable
development are interdependent. They are fundamentally linked by their dependence on living resources

—conservation providing for today’s needs and conservation providing the stock of living resources for

tomomow.

Establishment of the Great Barrier Reef Marine Park resulted from political acceptance of widely expressed

public concern within Australia and overseas, that there was a need to protect he Reef. Four main areas of

CONCErn were:

» concern thatone of the major natural heritage areas of the world should be conserved and preserved for
future generations

» concern at local deterioration in Reef areas

e concern at the possibility of over-exploitation of the resources of the Reef

* concern at the effects of pollutants.

park planning and management can provide a means of separating imcompatible uses of the Reef,

reconciling the claims of competing user demands and resolving conflict which arises from such demands.

Adjudicating between non-compatible uses involves options ranging from the banning of particular uses to

restricting uses to specific locations zoned for that purpose.

Decision making for effective management of a natural resource, such as the Great Barrier Reef, partly

depends on sufficient knowledge and skill being available to predict and evaluate the impact of a specific

management palicy.

* Prerequisites for a comprehensive management plan of the Reef to be developed might ideally have
been: an inventory of the Reef; an understanding of the directimpact of each form of usage upon the Reef
and upon the resource being exploited; a basal understanding of reef ecosystems to enable the
interactive effects of individual and multiple usage to be predicted.

* Where inadequate information is available as a basis for management, the capacity to manage can be
improved by monitoring the effects of particular management policies and carrying out research
programs on reef ecology and human usage.

Although decision making concerning the management of reef environments has an empirical basis, related

to facts on the reef and its use, ultimately decisions are founded upon people’s values and ethics. (See

section 2.6}

Political processes are significant in decision making in relation to natural resources such as the Great

Barrier Reef.

s Politicians, in dealing with the allocation of scarce natural resources, try to arrive at policy which not only
reflects considered goals for the community as a whole, but which is also likely to maintain their
support base,

e Politics often involves trade-offs between two equally worthy goals and the adjustment of policy to
maintain power.



Many individuals and organisations share respoansibility for Reef conservation,

Commonwealth and State each have control over areas of the Reef province, Commonwealth
jurisdiction mainly being limited to marine environments. Management of the Great Barrier Reef Marine
Park is in the hands of the Commonwealth’s Great Barrier Recf Marine Park Authority but, through
delegation, is camied out on a day-to-day basis by the Queensland National Parks and Wildlife
Service,

Community support is needed for implementation of Marine Park management plans.

Public participationisinvolved in the establishment and planning of the Marine Park, and in evaluation of
its management regimes.
individuals may need to modify their lifestyles, and public and private organisations their practices, to
ensure Reef conservation.

Community support for Reef conservation can be built through community education and the provision
of opportunities for community involvement in decision-making processes concerning the Reef.

To contribute effectively to decision-making ahout issues such as reef conservation, community members
need to have as good an understanding as possibie of the processes by which decisions are made.
Awareness of the values which affect a decision and the persons and organisations who influenced decision
making is important.

‘)



The Reef and environmental education

What are concerns of environmental education

Environmental education is concerned with the interrelatedness of people and their environment and with the
need for skilled management of natuid resources. Itis based on concern for the guality of human life and seeks to
encourage personal commitment to environmental conservation.

According to a statement in Environmental Education for Schools (Curiiculum Development Centre, Canberra,
1980}, environmental education airns:

* to help students acquire an awareness of and sensitivity to the total environment

* to help students develop a basic understanding of the total environment and the interrelationship of humans
and the environment

* to help students develop the skills necessary for investigating the total environment and for identifying and
solving environmental problems

» to help students acquire the motivation for actively participating in environmental improvement and
protection

+ tohelpstudents identify alternative approaches and make informed decisions about the environmentbased
on ecological, palitical, economic, social and aesthetic factors

* to provide students with apportunities to be actively involved at all levels in working towards the resolution of
environmental problems.

Environmental education is often portrayed as being education in, about and for the environment. Fducation in

the environment refers to direct, personal experiences of the environment such as those invoived in fieldwork.

Education about the environmentinvolves the development of knowledge and understanding of theenvironment.

Education for the environment involves developing attitudes and values which entail concern for environmental

conservation and willingness 1o participate actively in working towards it. It is this latter dimension which is often

seen as the critical distinguishing feature of environmental education. According to such a view, education in and

about the cnvironment makes a contribution to, but is not sufficient of itself to constitute environmental

education.

Becausc of recognition among ervironmental educators that increasing knowledge and understanding about

environmental problems and conservation do not necessarily or automatically lead to feelings of environmentai

concern, teaching approaches particularly directed at affective outcomes are adopted. Attitudes are emphasised as

outcames, on the assumption that the human behaviours which environmental education hopes to encourage are

shaped by an interplay between people’s knowledge and the feeling side of their make-up.

In general, environmental cducation is not being implemented in Australian schools as a separate subject. In
secondary schools, it is being taught in various traditional subject areas as an across-the-curriculum perspective.
Science and the social sciences are the disciplines which have mainly taken up the environmental education
philosophy, though there is considerable potential for other subject areas to do so.

How can reef studies contribute to environmental education

There is little doubt that reef learning experiences, particularly those which occur on a field trip, can assist
significantly in the pursuit of environmental educ ation aims. Ideally, all programs for students who visit the reef will
be constructed with generally accepted aims of environmental education in mind. Environmental education can
be provided either through use of an interdisciplinary theme or in the context of single discipline studies, e.g.
geography, science or physical education. Desirably, all students will be offered at least some experiences which
heighten their concern for their environment and which increase their willingness to work towards environmental
improvement and wise use of natural resources.

Nevertheless, itis possible to design reef programs which are valuable educationally but whose main emphasis or
orientation is not that of environmental education. Although education in and about the environment may not, in
itself, constitute environmental education {in the now conventional sense) it may serve quite valid educational
objectives in other arcas. Forexample, abiology course of study with an emphasis on ecology (i.e., education about
the environment) may not be sufficiently oriented towards education fer the environment to be regarded as
environmental education, but may be able to achieve widely acceptable objectives in areas of biological
education.

Although such approaches to using the Reef in education are provided for in this material, it is suggested here that,
no matter what its overall emphasis, every reef program should contain a nucleus of activities which enabie the
student to become more concerned about environmental issues and moie skilled and interested in working
towards resolution of environmental problems.



The Reef and science education

What are concerns of science education?

Aimis of science education generally emphasise:

* thepartscience education can play in maintaining and enhancing the level of scientific literacy and competence
in our community

* the role of science education in contributing to individual development.

Most school science courses strongly emphasise the processes of science - in particular its empirical modes of

investigation, and the development of scientific attitudes among students. Many courses are aimed atdeveloping a

knowledge of the impact of scicnce on humans and their culture. Developing an interest in the methods of

scientists and in the application of science to personal, community, national and international problems is also

commonly an area of concern.
Australian science courses at the Year 7-10 level are currently multidisciplinary, intergrated or “general”. Such
courses also exist in some states for Years 11 and 12 students, but there are usually aiso courses in the separate

sciences (such as physics, chemistry, biology and geology) at this level.

How can reef studies contribute to science education?

Some ways in which reef study can be used in education in science are suggested here. Reef studies related to some
major concerns of science education as set autin the Australian Science Fducation Praject (1974) are listed in table
A.2. Foreach of some major branches in science, examples are given of some relevant reef focus questions in table
A.3. Some further examples represented in student activities in this handbook are indicated in table A.4. Major
areas of some exmtmg Australian school science syllabuses which can be related to reef topics or themes are

identified in table A

Table A.2: Aims of science education and reef study

Qme major concerns of [
some major concy Examples of relevant reef learning | Examples of some relevant student

activities in this handbook

health and survival H e
of areas
v dreas | Wind and waves iNo. 17)

Understanding prox esses
of material and 0
angerous reef e {
| enenty transfer which oceur in the reef 5 ef creatures iNo. 112)

syslem

their envirgnment and

inders ’ *4 donacay o 115
L Ian:fmg, of humans, L n(‘h"!s[dn(ill‘!}, recuirements for human Human comfor on d cay iNo. 116)
interpenonal relatianships |

Food web of a conl cay and reef (No. 78)
Fifects of bumans iNo. 102

| decisions which affect el onvironments User roles and soning game iNo. 143

| Undierstanding watys in which people make |L
;

Skills and attitucles imyprartant 7 Reading maps and air phmogmph\ of reef
for screntific investigation AOas

Alr phato interpretation iNp. 18
| i j Reof and island ¢ russ-secions (No. 191
Mg, Mmedsuning and counting reef ; I
I - R r
organmmy Cucumher count (Na. 54)
Wire you d 2 58
| Interest in methods ane produc iy of rou lucky enough? (No. 158
scentdic enguery in reef afeds ‘

Understanding of nature,

Saienee methods emplo
veo in many aeeas
scope and limitations of [ e

of reef enquiny

Follow a scientist iNo. 159)
Were you lucky enough? iNo. 158

. |
T e e —

sCicnee
Data aimed through scrent
: ific enquiry s one R
vseart hing the re {
input into decision making about GHR Bthe research (No. 159)
SO s ‘ Liser roles and zoning game (No. 143)
Peaples” values are also imporant facion in |
decision making about reef resgurees L
Understanding of and « icnti ch can contribute vt he escarch o, 1591
. oncern Scientific research can tribut
for, consemionene S contribute Lo reef Researg hm;b the research (No. 159)
cience MRl '
B Environmental impact statements iNo., 1351

and technoiogy
4 Technological change is resulting m new
ways of ivestigating reef environments and
«© ><plo|t||n§3 reef resources



Table A.3: Branches of science and reef education

Branches of science

Exarries of reli-vant reef focus questions

Exzmples of some relevant student
activities in this handbook

Anmal roll call iNo, 330

Who's wha in the fish families (No, 61)
Reef-top transect INo. 73]

Boutder communities (No. 74t

Antmal survival tncks (INo. 85)

Gotring down to the nitty gritty (No. 271)
Formation and devedopment of a4 cay (No.
20

Beach rock Ng. 25

Sediment-organism interaction (No. 241

How clear is the water? (INo, 8
farmation and development of a cay (No.
20

Biology What formes of [ife orcurin a reef
community?

How are differeal vle forms distibuated on a
reef!

Which ane the produicers and which are the
consumers in o reel community?

How are reef arganisms adapted 1o their
environments?

Ceology What are the sedimentary materials ob a eeef
maddes of, and how ane they distnbuted?
Whiat building-upr and breaking-down
pracesses are involved in the making of a
reef?

Howw dor bvimge thengs cantribute to the
formation of carth materials in a reef
CAVITGIIMIenE?

Physics How aned why does the enviroament
expenenced by a divee at depth differ from
that experenced by a swimmer in shallower
wialer!

Wherns does wave rofraction occurin recl
crvironments ard why s it imporant to eef
dovelopment?

Chemistry What are the sodimentane matenals of a reef

made of and what is their origing

How an the age of reef sediment he
determinectt N

What are the chemical properties of seaq
water i a reek areal

What are sone hemical characierislics of
cay soils?

Cetting down to the nitty gritty (N, 210
Reef waters — axygen and pH (No. 10]
Farmation and development of a cay (No,
200

Reef waters — temperature (No. 9,

bAarine science

What are the mam characleesticos of tides in
areef dreas

Haw arer the characteristics of sea water
nvestigated?

What are the mein forms of life which cocur
ina el comimunity?

Maonitoring tides [No. 133

Reef waters — (emperature INO. %)

Caral polyp — architect of the reef N, 473
Algae are important (Ne. 30

Environmental scienoe

in 4 commurty on g rect, haw do living
things interacl with one anather?

How dlo the activities of humans affect eef
COMITHIENTICS?

What are sorme ways 1 owhiech scientific
enguiry «an cantibute 1o management of
resef ares?

Food web of a coral cay and reef (No, 78)
Fiedcts of hurans (Na. 1020
Researching the research (N, 159




Table A.4: Reef education and key science concepts

Science concepts

Examples of relevant student activities in this handbook

Cause and effect
Change

Cycle
Community
fnemy and matter
Force

[nteraction
Maodel
Organism
Fopulation
Quantification
Replication
Scale
Significance
Systerm

Time and space

Validation

Wind and waves (INo. 17]

Reef-top transect (INo. 73]

Tidal changes INo. 1)

foulder communities (No. 74

Food web of caral cay and reef (No. 78)

Your tripy by sea (No. 100)

Sediment-oreanism interaction {(No. 24
Formation and development of a cay (No. 20]
Cetting to know an active reef creature (No, 32)
Coiour in inverlebrates {No. 36

Cucumber count (No. 54

How clear is the water? iNo. 8]

QOn location (No 1)

Reef-top transect INo. 73)

Boulder communities (INo. 74)

Formation and development of a cay (No. 2}

Cucumber count (No. 54}




Table A.5: Reef education and school science syllabuses—Great Barrier Reef studies are applicable to many
content areas of existing science syllabuses. Examples include:

Science syllabus

Sylabus content area

Qld Board of Secondary
Schools Junior Syllabus in
Science (Draft, 1985)

Planet Larth

The Living Frvirtonment
Peaple, Science and Society
Mattoer

Enenzy
The Human Rody

Qid Board of Secondary
Schools Senior Syllabus in
Biological Science iDraft,
1485

Mature of Lile

Physiology of Plants and Animals
Organisms and Communities
Ecosystemns

flumans Who Live in Feosystems
Outdoor Studies

Classification

Reproduction, Growth and Development
Fvalution

Population Ecology

Behaviour

Development of Theories and Models

Qld Board of Secondary
Schaols Senior Syllabus in
Multistrand Science {Draft,
19841

Cor topics:

Frology

Man, Resources and Environmoent
Scienoe for Reocredlion

Personal Health

Mature of Sciene

Scrence, Technalogy and Society
Matter aned Matenals

Qld Board of Secondary
Schoals Senior Syllabus in
Chemistry (Draft, 1986)

Particle Theory .

Encrgy and Chemucal Change

Acicls and Bases

An Important Substance (water may be used as an example]

Qld Board of Secondary
Schools Senior Syllabus in
Physics (Draft, 1985

Prrysical Cuantitios

M asUrement

Foare e andd Maotion
Thermal Physics

Wiave Maotion

The Physios of Materials

Gl Board of Secondacy
Schools Senior Syllabus i
Farth Science (Draft, 1980

hbinealogy

Petrology

Phywical Ceelogy

Cienlectonos

Strueturai Geolopy and Geological Mapping
Paiacontolopy and Geologicai Time
Steatigrapshy

Astronomy

NSW Secondary Schoois Board
Stience Year 7210 (1985)

The Things Around Lis—Within and Beyond Our Local Experience (Life Forms; The Earth Around
L,

Natural Changes (Changes in the Earth’s Atrnosphere; Changes in the Earth's Crust; Changes in
Life Forms and Living Communities)

Changoes Caused by People

Retationships between Living Things and the Earth

NSW Board of Senior Studies
Years 1 & 12, 2-unit course —-
Geology (1980

Core Unit 1-- Sudace Processes
Care Unit 6-—Ceolagy and Sociery
Fledtive 2—Contemporary Sedimmentary Processes




Science syllabus

Syllabus content area

NSW Board of Senior School
Stuches Years 11 & 12, 2-unit
caurse- Biology (1986)

Core Section t Eeology

Core Section e- Diversity and Lvalution

Fleetive AS--Classification and the Species Concept
Fiecrive A3 Living an Water; Living on Land
Elective BS. Human Envirenment Impact

NSW Board af Senior School
Studies Years 11 & 12, 2-unit
course —Physics 11979

Core Unit f- Waves
Flective 4 Physics in Technology fe.g., Photography; Fluid Dynamics)

NSW Board of Senior Schaol
Studies Years 11 & 12, 2-unit
course-- Chemstry {1979

NSW Board of Senior Schaol
Stuclies Years T1 & 12, 374 unit
genetal couse {T985)

Llective C1—Chemistry and the Ervironment
Clective C3—The Sedial Dimension of Chemistry

Option Bi-—Erology and Diversity in an Australian Context
Option G1—Surface Processes and Stratigraphy

Option G3- Gueological Resources

Option C4- - Chomistry ang the Fnvironment

NSW Board of Senior School
Studics Years 11 & 12, 2-unit
general course (1982

Survey Unit 10 The Technigues We Use to Pxplore Qur Surraundings
Survey Unit 4 Natural & Human Communities

Survey Unit 7: Management of Resources

Depth Study AT7: Waler

Depth Study B1: Biological Succession

Jepth Study B13: The Aquatic Environment

Depth Study B&: People Despoiling the Environment

Depth Study Bo: Landforms and Scenery

Deptir Study B17: The Science of Sport

Depth Study 872 5o0il




The Reef and geography education

What are the concerns of geography education?

Geography education draws upon the methods and insights of geography to provide experiences which can
contribute to the development of students. Students are helped to achieve an understanding of our environment
and the way we interact with it; to develop mapping, enquiry, social and decision-making skills; to gain a clearer
picture of their own values and to analyse those of others, One of the most practical outcomes of a study of
geography is the contribution it can make to planning and decision-making about the spatial dimensions of
the world.

How can reef studies contribute to geography education?

Some ways which reef studies can contribute to geography education are suggested in tables A.6 to A.8. For each of
some major questions asked by geagraphy, different perspectives of geography, major concepts, and different
methods of enquiry in geography, some exampies are given of enquiries or focus guestions which might be used in
a reef context, Additionally, some relevant student activities in this handbook are listed.

Some major areas of existing Australian school geography syllabuses which can fruitfully involve exploration of reef
topics, are identified in table A9,

Table A.7: Perspectives in geography and reef education

Examples of relevant student activify in

Perspectives in geography Reef examples this handbook

Spatial crganisation What is the direcion aof prevailing winds Wind and waves (No. 17}

pETSpe b aleng the GRR? Weather station iNo. 16!
Henw i living cotal distributed on the top of Your first reef walk [No. 2
a ieet!

Your trip by sea (No. 10400

s far is the edee of the continent ; _
Hew far is the edge of the continental shedf On location No. 1)

fram the mainlancd?

Regional studies perspoctive What are the cdisting tive Characters of the Onlocation (No. 1)
revf regiond it's tropical iNo. 15:
What comsenation measures are being Recreational fishing (No. 99)
attemipted in the res f m A Effects of humans (No. 102;
Henwe cdo peaple’s activities affect the Reof
ogiond
Lands ape perspective What are the physical 2ones of @ reef? Reef and 1sland cross-sections (No, 19)
What baildings exist at a resort? Formation and development of a cay iNo.
What is the differencoe bebween a cay and a 20)

contineniat island?

Ecinysiem penpectivi: Hira cler iumans affect other bving things in [ffects of humans (Na. 102}

the Reof area? Are you a perfect camper? {No. 107}
I geef ervironments, what organisms are Iood weh of a coral cay and reef (No, 78)

o ees?
Why dovanimals depend on green plants?

Environmental perception and How dots an imdivdual pereeive different Perception of place (No, 134
hehaviour perspective parts of the reef and cay? Arousal evaluation {No. 127)
What are people’s reactions to reef
exXpenences?

How do different wadividuals differ in their
perceptions of reef phenomenad




Table A.6: Questions in geography and reef education

Questions geography asks

Reef examples

Examples of relevant student activities in
this handbook

What is there?

What are distinctive features of a coral reef
and cay?

What is the CRBR Marine Park?

What kind of tourist faciities are located on
reef islands?

Reef and istand cross-sections {(No. 19}
Your first reef walk (No. 2]
Tourist survey {No. 98}

Where is it located?

Where is the CBR Marine Park located?

On what part of the sea floor are reefs
iocated in the GBR area?

(n which end of reefs are sand cays usually
located?

On location (Na. 1)
Your first cay walk (No. 4)
Wind and waves [No, 17)

Why is it theref

Why are coral recks found onby in wamm
shallow seas?

Why has the GBR Marine Park been
established?

Why have tourist facilities been developed
in the GBR area?

On location (No. 1)
How clear is the water? (No. 8)
Compatible uses (No. 742)

What are the effects of it being
there?

What cffect has tourism had on Heron
lsland?

What effect does the GBRMPA have on
people’s activities?

What effect do reefs have on the movement
of the water?

Effects of humans (No. 102}
Recreational fishing (No. 99)
Tidal changes (No. 11}

What altemative should be
considered in making
decisions about its being
there?

What alternative patterns of marine park
zoning might be used in an area?

Should new fleating hotels be permitted in
the marine park or should further tourism be
discouraged?

Environmental impact statements (No. 155}
User roles and zoning game (No. 143}

8y whom and for whom are
decisions made about its
heing there?

Who contributes to decisions about zoning
of the: Great Barrier Recf Marine Park?

Who is responsibide for deciding whether
new floating hotels should be established in
the Marine Park?

Who or what will benefit if these hotels are
established?! Who or what will be harmed if
the hotels are established?

Compatible uses (No. 142}
Environmental impact statements (No. 155)
User roles and zoning game (No. 143)

Enquiry with objective
otientation

Investigating varation in air temperature and
humidity on a cay by taking regular
measurements with instruments.
Investigaling the age and sex distnbution of
visitors to island using questionnaire

Weather station (No. 16)
Tourist survey (No. 98

Enguiry with subjective
onientation

Fxploring people’s views of reef
environments as expressed in poctry

Perspectives [No. 128)

V)



Concepts in geography

Examples of some refevant reef focus
questions

Examples of some relevant student
activities in tiiis handbook

Fnvironment What s the climate at Heron Lsland? Human comfor on a cay (No. 1161
How docs toursm affect the recf? Are you a perdect camper? (No. 107)
How does the weather influence artivities Trampling cffects on a reef flat (No. 105)
for tourists? Effects of bumans (No. 102
Wind and waves (No, 17)
Interaction How do a cleaned fish and wrasse affect Cleaner wrasse (No. 72)

cach other!
In what ways do the orean and atmaosphen:
interact?

Wind and waves {(No. 17}
Your trip by sea (No. 100)

Community

How are decisions made abaut use of this
island’s facilities!

What tasks need (o be carned out m camp
catering and who will do them?

How are deeisions 10 be made abhout
allocation of recf resources?

An istand management plan iNo. 154)
Keep cooking (Mo, 1100
User roles and zoning game (No. 143)

Air photo intemretation (No. 18)

Landscape What are the physical features of this reei?

What trees are located on this cay? lL.ove a tree (No. 81)

Vegetation distibution on a cay {No. 87)

Perception How can we investigate people’s Tourist survey (No. 98

perceptions of the Reod environment? Perspectives iNo, 120]

How dao visitors differ in their percoptions of

this cayf
Planming How is planning of the Creat Barrier Reef Liser roles and zoning game {No, 143)

Marine Park carried out?
Is there a management plan for this island?
.

Frvironmental impact statement (No. 155)
An istand management plan (No. 154)

Sense of place

How do you feel about this place on the
vay?

System

{5 a coral cay a closed systom?
How iv energy tansferred inea cay
community?

Spatial justice

How can we ensure that different groups in
QU SO0LETY are given an oppofunity ko share
in use of reef rosources?

Perception of place (N, 134)

Food web of a coral cay and reef (No. 78)

Compatibie uses (INo. 142
User roles and zoning game (No. 143)

Culture

Is cubtuge a fucior which influences people’s
perception of reef environments?

Tourist survey (No. 98)
Showing off (No. 147




Table A.8: Concepts in geography and reef education

Concepts in geography

Examples of some relevant reef focus
questions

Examples of some relevant student
aclivities in this handbook

Location

Wheres are resorts located in the area?
What e the geographic coordinates of the
narthern end of the GBR?

I Heron stand located an the windwaidl or
leeward side of Fleron fsland Reof?

Whare is the wreck daoated on the Heron
llanci Roer?

Distribution

What 2ones are recognisable on the res
togd

Where are sea-cucumibers miest
concentrated on the reed top?

Where aree most butldings located on Heron
Island? Why?

What is the distiibution of tree species on
the: cay?

Whens are mutton-birds found at Heron
[slaneds

On lox ation (No. 13
Wind and waves {(No. 17;
Wred ks (N0, 109)

Air photo interpretation [No. 18)
Cucumber count (INa. 54)
Vopetation distribution on a cay (No, 873

Thase: magnific ent birds i their flying
e hines (NG, 945

Assaciation

Movement

Change:

On the reel-top, dre sed-cucumbers always

foruned on sancd?

Are noddy 1em nests found in Pisonia trees?
What benefis does the clownfish gain fram

its st iation with the <ea anemone?

Sea-cucumber habitaks (No. 551
Bird nests (N, 930

Clownlish and anemaone (Na. 717

How el tourists travel 1o roed sslandss

Hinw ddos tidal currents aftecd snorkellers?

Toweist suney ig. 981
Your tip by sea (N, T00)
Snorkelling over the edge iNo. 3

How does recf-walking change thee roef?
How da cays change through time?

What will happen to this reef as the dide
falis¢

Trampling effects on a recf flat {No. 105}
Farmation and development of a cay (No.
2

tMonitonng tides (No, 13)

Effer ts of humans iNo, 102

Direction What is the preveding wind direction at Wiathor station Do, Th)
Heron lsiand? Your igp hy sea (INo, 1000
I swhich dires tion is Groen Island from
Catarrra?
Distance Heowe faris Sorth West [sland from Your trip by sea (INo. 10HN
Gladstone! Roeef-top transect (No, 73)
How faris it from the reef-edpe hack o the O foration iNe, Ti
LAy
Wy is it ecany Toamake reef day tnps from
Cabrns?
Scale How much of the canh's suface is visible in Air photo interpretation (No. 18)
this air prhote of the Reef? Rewef and island cross-sections (INo. 19)
What scaie miost be used to represent this
iskand an an Ad size paged
Region What phenomena or featurnes ocour On location (Na. 1)
throughout the whole reef area bt notin Rampers work (No. 1531
adprining areas? . g
K b s o ) Love avoral clump (No. 421
What ane the characteristic s which makae the . S .
It tropicdl (N, 150
reeh area dislingdive?
Energy Why s the sun's cnergy important to fish? Algae are miporant (Mo, 30

Huow do the sland campers get enemy for
hghting anid cioking?

Heow clear s the water? ilNo. 8)
Keep cooking iNe. 1100




Table A.9: Reef education and school geography syllabus-~Great Barrier Reef studies are applicable to many
content areas of existing geography syllabuses. Examples include:

Geography syllabus

Syllabus content area

Qucensland Board of
Secendary Schools Senior
Ceography Syllabus (Reprinted
1987]

Linit Vi The iiving environment

Section C: Regional Studies in Bingeography
Section D Homan tmipact

Unit 1i: People and the environment

Sevtion B: Areal Studies of Environmental
Impact
section C: Conflict Studies

Unit | Geomomhology

UInit 6: Coastal Processes
Linit B: Activities of Man
Unit 9: Macroregional Study

LInit 1X: Physical Geography

Tapic 1: The Oveans —-with applied options

Unit [11: Australian Geographical Inguiries

iInquiry topics allow studies of the Great
Barrier Reef in Physical/Lnvironmental /Social
units).

Unit VII: Fronomic geography

Queensiand Board of
Secondary Schools Junior
Ceography Syllabus (Repiinted
1987]

Unit 1v: Tertiary Occupations—Tournsm and
Recreation Studies

Australia Patterrns of Land in Austratia
Cantemparary Geographical Issues
Local area N Schools near reef could study reef as home

arnca

New South Wales Secondary
Schoals Board, School
Cemtificate SyHlabus tn
Ceography T983

Communities and Environments
Contemporary 1ssues and World Affairs
Australian Geography

Peaple and Their Actians i Relation to Each
Other and Glohal Envirgnments

New South Wales Board of
Secondary [ducabion Years 171
and T2, Geography (1987]

Austrabia and its World Context (Year 11):

Clobal Envirenments Lobe Mear 32

Topic 1 the Australiar Environment

Topic 2 Australians ar d Their Biophysical
Fnvtronment

Topre 1 Use and Mist se of Natural Resources
Option 1 Fragile Environments

Option 2 Food and Aaric uliure (minor




RESOURCES

References and Resources about the Reef are divided into the following categories:
Books and articles about the reef

Periodicals and magazines for class use

GBRMPA publications

Audio visual teaching aids

Curriculum documents

Teacher readings on education and environment

Organisations for further information

Books and articles about the Reef

Barnes, D. ed. 1983. Perspectives on coral reefs. Canberra: Clouston/Aust, Inst. Marine Science.

Bennett, [sobel. 1982. The Great Barrier Reef. Sydney: tansdowne.

Carcassan, R. H. 1977. A field guide to reef fishes of tropical Australia and the indo-Pacific region. London:
Collins.

Clark, {., and Cook, B. |. 1983. Geological science: perspectives of the earth. Canberra: Aust. Academy of
Science,

Coleman, N. 1983. Australian sea fishes north of 30°5. Sydney: Doubleday.

Cribb, A. B., and Cribb, |. W. 1985. Plart fife of the Great Barrier Reef and adjacent shores. 5t Lucia: Univ.
Queensland Press.

Deas, W., and Domm, S. 1976. Corals of the Great Barrier Reef. Sydney: Ure Smith.

Endean, R. 1982, Australia’s Great Barrier Reef. 5t Lucia; Univ, Queenstand Press.

Frith, H. T. 1976. Reader’s Digest complete baok of Australian birds. Sydney: Reader’s Digest.

George, |. D. and George, ). ). 1979. Marine life — an iflustrated encyclopedia of invertebrates in the sea.
Adelaide: Righy.

Goreau, T. F., Goreau, N. |. and Goreau, 7. ). 1979. Corals and coral reefs. Scientific American, August.

Grant, £. 1982, Guide to fishes. Brisbane: Dept of Primary Industry.

Great Barrier Reef Marine Park Authority. 1981 Nomination of the Great Barrier Reef for inclusion on the
World Heritage List. Townsville: GBRMPA.

Heatwole, H. 1981. A coral island. Sydney: Collins.

Hughes, R., ed. 1985. Australia’s underwater wilderness. McMahon's Point: Weldon.

Hopley, D. 1982. The geomorphalogy of the Great Barrier Reef. New York: Wiley.

Jones, O. A., and Endean, R., eds. 1973-1977. Biology and geology of coral reefs. Vois 1to 4. New York:
Academic Press.

Mather, P., and Bennett, |. 1984. A coral reef handbook. Brishane: Australian Coral Reef Society.

Maxwell, W. G. H. 1968. Atlas of the Great Barrier Reef. Amsterdam: Elsevier,

Morgan, D. ed. 1981. Biological science: the web of life. Canberra: Aust. Academy of Science.

Pizzey, G. 1980. A field guide to the birds of Australia. Sydney: Collins.

Queensland. Dept of Geographic Information. 1988. Discovering coastal Queensfand. St Lucia: Univ,
Queensland Press.

Saenger, P. 1977. The divers guide. Brisbane AUF,

Sheppard, C. R. 1983. A natural history of coral reefs. Poole, Dorset: Blandford Press.

Short, J. W. and Potter, D. G. 1987. Shelis of Queensland and the Great Barrier Reef: marine gastropods.
Drummoyne, Golden Press.

Slater, P. 1970. A field guide to Australian birds — volume one non-passerines. Adelaide: Rigby.

Talbot, F., ed. 1984. Reader’s Digest book of the Great Barrier Reef. Sydney: Reader’s Digest.

Veron, |. E. N, 1986. Corals of Australia and the Indo-Pacific region. North Ryde: Angus and Robertson.

Ward, W, T. and Saenger, P. eds. 1984, The Capricornia section of the Great Barrier Reef — past, present
and future. Brisbane: Royal Society of Queensland and Australian Coral Reef Society.



Periodicals and magazines
The following periodicals and series often contain popular articles which could be useful in reef education

programs,

® Auystralian Narural History {published by the Australian Museum)

® [Lcos (published by CSIRO)

® Habitat {published by the Australian Conservation Foundation)

& Australian Fisheries {published by the Commonwealth Department of Primary Industry)
® Oceanus {United States periodical. Special {ssue on the GBR — Vol 29:2, 1986)

¢ Underwater

¢ GCeo

*

Australian Geographic

Publications of the Great Barrier Reef Marine Park Authority

® Reef Notes Pamphlet series on Reef topics, titles include ‘Coral polyp’, ‘The Soft Touch’, ‘Turtles’,
‘Seabirds’, ‘Coral cays’, ‘Trochus Shells’, ‘Captain Cook’.

& Reeflections (newsletter)

® Zoning plans and zoning maps for sections of the Great Barrier Reef Marine Park

The GBRMPA also publishes a wide range of other material including research reports on topics such as

tourism, fisheries and reef management. Contact GBRMPA for information on currently available titles.

Audio visual teaching aids

GBRMPA publishes a booklet of detailed reviews of some audio visual publications about coral reefs.
GBRMPA’s own productions include:

® Encounters with the Reef. {slide — tape kit)

® The Crown of Thorns Stary. (30 min video)

® Reef Report (quarterly 20 min video news magazine)

Curriculum Documents

NSW Board of Secondary Education. 1987, Syllabus, Years 11-12, geography. Sydney: BSE.

NSW Board of Senior School Studies. 1979, Science syllabus, 2 unit course — physics, Years 11-12. Sydney:
BSSS.

NSW Beard of Senior School Studies. 1979 Science syllabus, 2 unit course — chemistry, Years 11-12.
Sydney: BSSS.

NSW Board of Senior School Studies. 1980. Science syllabus, 2 unit course — geology, Years 11-12. Sydney:

BSSS.
NSW Board of Seniar School Studies. 1985, Science syllabus, 3/4 unit (general) course, Years 11-12. Sydney:

BSSS.
NSW Board of Senior School Studies. 1986. Science syllabus, 2 unit course — biology, Years 11-12. Sydney:
BSSS.
NSW Secondary Schools Board. 1985, Science syllabus, Years 7-10. Sydney: SSB.
NSW Secondary Schools Board. 1983, Schoal certificate syllabus in geography. Sydney: SS8.
Queensland Board of Secandary Schools, 1981, Seniar syflabus in carth science (draft). Brishane: BSS.
Queensland Board of Secondary Schools. 1984, Senior syllabus in multistrand science (draft). Brisbane: BSS.
Queensland Board of Secondary Schools. 1985, Junior syllabus in science (draft). Brisbane: BSS.
Queensiand Board of Secondary Schools. 1985, Senior syllabus in hiclogical science (draft). Brisbane: BSS.
Queensland Board of Secondary Schoals. 1985, Senior svifabus in chemistry {draft). Brisbane: BSS.
Queensland Board of Secondary Schools. 1985. Senior sylfabus in physics (draft). Brisbane: BSS.
Queensland Board of Secondary Schools. 1987, Senior geagraphy syllabus (reprint). Brisbane: BSS.
Queensland Board of Secondary Schools, 1987. Junior geography syllabus (reprint). Brishane: BSS,



Teacher readings on education and environment
®Books

Anderscn, H. O., ed. 1969. Readings in science education for the secondary school, New York: Macmillan.

Ajzen, |, and Fishbein, M. 1980. Understanding attitudes and predicting social behaviour. Englewood Cliffs,
N, |.: Prentice Hall.

Alun fones, P. 1968. Fieldwork in geography. London: Longmans,

Australia. Dept Home Affairs and Environment. 1984. National conservation strategy for Australia.
Canberra; AGPS.

Australian Science Education Project. 1974, A guide 10 A.S.E.P. (Introduction to A S.EP.). Melbourne: Govt
Printer.

Barman, C. R., Rusch, J. I., and Cooney, T. M. 1981, Science and societal issues. Ames, lowa: lowa State
University Press.

Bartlett, L., and Cox, B. 1982, Learning to teach geography. Brisbane: Wiley.

Bentley, lan. 1984. Rescarch investigation. Melbourne: Nelson.

Brumby, M. 1984. Issues in biology Melbourne: Nelson,

Cornell, J. B. 1979. Sharing naturc with children. Nevada City, Calif.: Ananda.

Curriculum Develepment Centre: 1981.Environmental education: A source book for secondary education.
Canberra: CDC.

Fien, }., Gerber, R., and Wilson, P. 1984. The geography teachers guide to the classroom. Melbourne:
Macmillan.

Fien, J. 1988. Education for the Australian environment. Bicentennial Australian Studies Schools Project
Bulletin 3. Canberra: CDC.

Fraenkel, J. 1973. Teaching students to think and value. Englewood Cliffs, N. ).: Prentice Hall.

Great Barrier Reef Marine Park Authority. 1983, Workshop on northern sector of Great Barrier Reef Marine
Park. Townsville: GBRMPA,

Greenall, A, 1980, £nvironmental education for schools. Canberra: Curriculum Development Centre, _

International Union for Conservation of Nature and Natural Resources. 1980. World conservation strategy. t
Gland, Switz.; IUCN. -

Joseph, D. B., et al. 1976, Enquiry in science — a guide for teachers. Sydney: McGraw Hill,

Kohiberg, L. 1976. Development and behaviour. New York: Holt.

Linke, R. 1980. Envircnmental education in Australia. London: Allen & Unwin.

McAllister, Robert. 1982. Science processes — their role in teaching and learning. in Guidelines series, Qld
Department Education, Curriculum Branch.

Martin, M. 1972, Concepts of science education. Glenview Ill.: Scott, Faresman & Co.

NSW Department of Education, Personal Development Unit, Directorate of Special Programs. 1983. Ideas
for vafues education: Moral ditemma, values clarification. Sydney.

Oates, C., et al. eds. 1980. Science education: Australian principles and practices. Canberra: CDC,

Passmore, John. 1974. Man's responsibility for nature — ecological problems and western tradition.
London: Duckworth.

Raths, L. E., Harmin, M., and Simon, . B. 1978. Values and teaching, working with values in the classroom
{2nd ed.}. Columbus, Chio: Merrill.

Romey, W. D.1968. Inquiry techniques for science teaching. London: Prentice Hall.

S.A. Secondary Science Curriculum committee. 1977. The do it yourself curriculum guide for junior
secondary science. Adelaide: Education Dept S. Australia.

Saarinen, T. 1976, Environmental planning: Perception and behaviour. Boston: Houghton-Mifflin,

Sharpe, G. W. 1982, Interpreting the environment. Toronto: Wiley.

Simon, 5. B., Howe, L. W, and Kirschenbaum, H. 1978. Values clarification — a handbook of practival
strategies for teachers and students. New York: A & W

-



zimpson: R. D, §nd /\ndersor}} N D. 1981. Science, students and schoofs. New York: Wiley.
.g:jg)fr,kw .I,jandt Ltosflé% ‘137?. £nw;onmenraf education activities manual. Michigan: Stapp & Cox
Superka, D., et at. . Values education: Approaches and materi ; jaf Science
S et A T e po ¢l materials. Boulder, Colorado: Social Sciences
Sutton, C., and Haysom, J. 1974, The art of the science te: i i
. C., é science teacher — s '
on, €., and Haysom, ). acher — science teacher education project.
Swan, )., and Stapp, W. rvi scfucatic : { i
Yojrk: W”ey‘pp 1974. Environmental education — strategies toward a more livable future. New
Van Matre, 5. 1972, Acclimatization — a sensory ¢ 0N ical i
€, S. - Ac atizatic a sensory and conceptual approach to ecologic
Martinsville, indiana: American Camping Association. f b ecological involvement
\\En_ Ma(tjreF,)S. 19d74C,)A('T]Hmarizing, Martinsville, indiana: American Camping Association
eigand, P, an rrell, K., eds. 1982. New leads in geographical educati field: G i
gand, ., an geagraphical education. Sheffield: Geographical
$P1Fee|Ter, K-ng;d Wailes;L?BI. eds. 1976. Environmental geography. 5t Atbans: Hart-Davis
i-Fu Tuan. 4. Topophilia — a study of environmental perception, attit ¥ . 2
e perception, attitudes and values. Englewcod

®Articles

Ajzen, 1., and Fishbein, M. 1977. Attitude-behaviour relations: a theoretical analysis and review of empirical
research. Psychological Bulletin 84:888-918.

Rirch, C. 1982. Ecological ethics and economics. Habitat 10 (5): 13-14.

Blachford, K. 1979. Morals and values in geoyraphic education: toward a metaphysics of the environment.

Geogr. £d. 3:423-57.
Brockmeyer, F. M., Bowman, M. | and Mullins, G. 1982/83. Sensory versus NONsensory interpretation: a

study of senior citizens’ preferences. /. Fnviron. Ed. 14 (2).

Caduto, M. 1983a. A review of environmental values education. /. Environ. £d. 14 3): 1321,

Caduto, M. (1983b), Toward a comprehensive strategy {or environmental values education. . Environ. Ed.
14 (4): 12-18. |

Elliot, R. 1978, Ethics and conservatior. Habitat 6 {2): 9-13.

Elliot. R. 1979, Should we preserve species. Habitat 7 (5): 3-10.

Fensham, Peter J., and May, John 8. 1979. Servant not master — new role for science in a core of
environmental education. Australian Science Teachers Journal 25 (2): 15-24,

Fien, T. 1980, Perception studies in human geography. In Geographical issues, edited by R. Gerber and D.
Biddle, pp 1-39. Brishane: AGTA.

Fien, )., and Slater, F. 1981 Four strategies for values education in geography. Geogr. Ed. 4: 39-52.

Fox, W. 1986, Approaching deep ecology: a response Lo Richard Sylvan’s critique of deep ecology.
Environmental Studies Qccasional Paper No. 20. University of Tasmania, Hobart: Centre for
Environmental Studies,

Gerber, R., and Biddle, D., eds. 1980 Geographical issues. Brisbane: AGTA.

Godfrey-Smith, W.1979. The value of wilderness. Environmental Ethics. 1: 309-19,

Gough, N. P. 1979. Moral dimensions of environmental education. Unicorn 5 {2): 150-60.

Huckle, J. F. 1983. Values education through geography: a radical critique. J. Geogr. {March-April}: 59-63.

Knapp, C. E. 1983. A curriculum madel for environmental values education. Dialogue 14 (3): 22-26.

Lucas, A. M. 1980, The role of science education for the environment. J. Environ. Ed. 12(2): 33-37.

Partington, G. 1983, Clarifying vudent’s values. Unicorn 9113 34-38,

Perdue, R. R, and Warder, 12,5, 1987 Environmental education and attitude change. J. Environ. £d. 12 (3}
25-28.

Pluhar, £. G. 1983. The justification of an environmental ethic. Environmental £thics 5 (1): 47-62.

Robottom, |. 1983. Science: a limited vehicle for environmental education. Aust. 5ci. Teachers Journal 29
(V) 27-31.

Schoer, G. 1979. An integrated approach to pupil-centred field studies in geography using multisensory
observational techniques. Geography Bulletin 11 (2): 42-51.

UNESCO. 1978. The Thilisi declaration. Connect LUNESCO-UNEP Environmental Newsletter 3 (1): 1-8.

Young, R. A. 1980. The relationship between information levels and environmental approval: the

wilderness issue. J. Environ. £d. 11 (3): 25-30.



Organisations for turther information
Australian Institute of Marine Science

PMB No. 3

Townsville, M.C. Qid. 4810

Australian Institute of Maritime Archeology
¢/ -Western Australian Museum

Cliff Street

Fremantle, W.A. 6160

Australian Museum
6-8 College Street
Sydney, N.S.W. 2000

CSIRO Marine Laboratories
Castray Esplanade
Hobart, Tas. 7000

Commeonwealth Dept of Education
Darwin Place
Canberra City, A.C.T. 2601

Great Barrier Reef Marine Park Authority
GPO Box 1379
Townsville, Q!d. 4810

Heron lsland Research Station
Heron Island
via Gladstone, Qld. 4680

2

James Cook University
Townsville, Qld. 4811

Lizard 1sland Research 5tation
PMB 37
Cairns, Qld. 4870

Marine Resources Management Branch
Ministry for Conservation, Forests and Lands
P.O. Box 114

Queenscliff, Vic. 3225

National Parks and Wildlife Service
Marine Parks Division

P.0O. Box 636

Canberra, A.C.T. 2601

Queensland Fisheries Service
P.O. Box 344
Fortitude Valley, Qld. 4006

Queenstand Museum
P.0. Box 300
south Brisbane, Qid. 4101

Queensland National Parks & wWitdlife Service
Maritime Estate Management Branch

P.O. Box 190 North Quay

Brisbane, Qid. 4000

(Regional Offices in Cairns,

Townsville & Rockhampton)

/
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Plauning a betten futwre
bor Whitsundays Parks

['o help plan forthe conservation, wiscuse and management
of island and marine parks i the Whitsunday arca, please
write down vour thoughts, concerns, recommendations and
ntormation about these Parks,

Completed torms should be sent to:

The Chairman,

Cireat Barnior Reet Marine Park Authority,

PO Box 1379, Townsville, OQld. 48711

PAttention: Tony Stokesh,
Returned Forms to be posted no later than Friday 30 November 1991
Al respondents will automatically receive copies of the
Dralt Management Plan when it is printed later next year,
and will be kept intormed about the Plan’s progress.

Phone Numbers: B CAHL



1. Please list any information that vou think needs to be faken into

account in preparing the Plan and where it could be obtaimed g,

aboul siles, activities, use, wildlite o

2. Follow-up action that vou require (crcde where appropriated

W

b

.
1

0

To arrange a discussion with us
To be notified when the dratt management plan is availabie

Porpreside intormation data retorenoes oo
Necollow up action revuired
ONher fplease spetiby

3. To assist in determiming the best way to reach people, could vou

please tell ug;
(i) how vou Tirst found out about preparation of this Plan

{circle one only) ¢

o

b

(i

—

3
3

I aeheortisemernt

TV noeses ilem

Radio adyertsemen:

Radio news item

NOWSEAPEer acverHsemenl

NeWspaper arlicie

From: Mrends

From a coanter;ottiee Sspecinvg

Recened in mail

Through an organisaliun fspeaiiyy i
At ameeting (Specilyl e
MR ESPOCHYT L

} where you got this brochure (circle one only) ?

From a friend

BoFrom o counteryonice SSPecy

—

i

Received inomail
Throush an orgami=alion Speciy, e
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Please wse this page to wrile your opinions, concerns ane
recommendations ondssues in the discussion paper and anv others
that vou wish to mention. Attach additional pages as necessary but
clearly identitny where they flow on from here,
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To0uher arceoaithin the S et Pl

Thauk you for helpung plan
the Whitsunday Parks' fubure



PREPARATION OF A PLAN OF MANAGEMENT

REQUEST FOR PUBLIC COMMENT OP:J ISSUES
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